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Abstract
The purpose of this relational, non-experimental, explanatory, cross sectional
study with quantitative methods was to explain the influence of length of school day, if
any, on Grade 4 and Grade 5 student achievement in Language Arts and Mathematics
as measured by the high-stakes New Jersey standardized test entitled New Jersey
Assessment of Skills and Knowledge (NJ ASK) 2011. Additionally, the study examined
the influence of other student, staff, and school variables such as student mobility, student
attendance, percentage of students eligible for free and reduced-price lunch (SES),
percentage of students with limited English proficiency (LEP), percentage of students
with disabilities, staff mobility, staff attendance, percentage of staff with master’s degree
or higher, and school size on the NJ ASK 4 and 5 in LAL and Math.
The target variable of interest, length of school day, was found not to be a
statistically significant predictor of achievement on the NJ ASK 4 or 5 in Language Arts
or Mathematics. The results of this study indicate that no statistically significant
relationship exists between length of school day and proficiency percentages on the NJ
ASK 4 and 5 in LAL and Math. Of the variables included in this study, percentage of
students eligible for free and reduced lunch (SES), student attendance, percentage of
students with disabilities, and percentage of staff with master’s degree or higher were
found to be statistically significant predictors of student achievement in all eight
regressions that were conducted. Additionally, school size and student mobility were
found to be statistically significant predictors of student achievement when the dependent
variable was NJ ASK Math, Grade 4 and Grade 5, respectively.
Key words: length of school day, NJ ASK, standardized test, student achievement
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CHAPTER I
INTRODUCTION
Background
Although many bureaucrats would like to extend allotted school time as a quick
fix to close achievement gaps, scholars, educators, and researchers have argued that more
time in school will not necessarily translate into increased student achievement (Aronson,
Zimmerman, & Carlos, 1998; Karweit, 1985; Levin, 1984; Silva, 2007). Despite the
controversial debate among educators, policymakers, and researchers, there is a lack of
empirical research necessary to support the reform, as well as little consensus in regard to
length of school day and its effect on student achievement (Patall et al., 2010). The goal
of most educators and school leaders is to guide, help, and support students during their
information-to-knowledge journey. Since the beginning of the educational system as we
know it, members of the educational community have brainstormed ways to maximize
student learning and increase student achievement. Additionally, researchers and
practitioners alike are on a quest to find ways to close the achievement gap in struggling
and at-risk communities. One reform tactic that is at the top of the list in regard to
educational reform is extending the length of the school day and/or the school year.
In New Jersey Governor Chris Christie’s 2014 State of the State Address, he
declared, “Our school calendar is antiquated both educationally and culturally. Life in
2014 demands something more for our students. It is time to lengthen both the school day
and school year in New Jersey” (State Department of New Jersey, 2015, para.1).
Aronson, Zimmerman, and Carlos (1998) explained that time in school is a significant
factor to consider when exploring student learning; however, independently, time does
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not guarantee an increase in student learning. The researchers stated the following:
It appears that time is but one of several important variables in the complex
equation that determines how much students learn in school. The research
literature suggests that, while time is certainly a critical factor, by itself it has little
direct impact on student performance. Simply adding time to the school year or
day would not likely produce large-scale gains in student achievement. (Aronson
et al., 1998, p. 7)
There are many other variables that need to be taken into consideration when
examining length of school day and its impact on student performance. Moreover,
researchers and economists agree that since extending time in school is so costly, the
focus should be on how time is used in the classroom as opposed to simply adding more
time. According to the Education Commission of the States (Fonda, 2007), the cost-perday estimate for states is between $4,356,000 (North Dakota) and $211,967,000 (New
York). New Jersey’s cost-per-day estimate is $106,788,000. Quality of education is
more important than quantity. Martin et al. (2015) concluded that every moment in
school is critical to student achievement. Furthermore, the emphasis of school reform
should be on other factors such as motivation and engagement instead of focusing
exclusively on time (Martin et al., 2015).
Advocates of lengthening allotted time in school believe that more time in school
would directly increase student learning and achievement. Moreover, supporters
proclaim that in order to close achievement gaps both nationally and internationally,
more time in school is necessary. Farbman (2015), for example, stated that more time in
school will translate to increased student achievement and an overall more positive
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educational experience. This intervention proposed by advocates of lengthening the
school day is driven from the production function theory (Mishra, 2007; Pigott, Williams,
Polanin, & Wu-Bohanon, 2012). In regard to this theory Pigott et al. (2012) wrote the
following:
Education production functions are commonly used to study the relationship
between school inputs (predictors) such as per-pupil expenditure (PPE) and
student outputs (outcomes) such as academic achievement. The most-cited study
examining education production functions is the Equality of Educational
Opportunity (Coleman et al., 1966). (p. 1)
This conceptual framework supports the notion that the more time students are in school,
the higher the tests scores should be.
Production function theory, which serves as the conceptual framework for this
study, has been a focus of various researchers in an attempt to explain input/output as it
pertains to education. Pigott et al. (2012), for example, point out that the production
function theory is commonly used to study the relationship between inputs and outputs.
This study’s input is the variable, length of school day, and the output is student
achievement, specifically, NJ ASK 4 and 5 LAL and Math scores. In general, this
theoretical construct assumes that there should be a high degree of interaction between
input and output. Many scholars, however, caution of the inherent flaw of analyzing
education in such a way. Zhang and Chen (2008) remind us that education is different
from other types of production and student achievement is difficult to quantify.
Opponents have argued that the cost of increased time in school does not justify
the slight, if any, benefit. Challengers have stressed that data and research does not
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support the reform. There are skeptics that feel that more time does not guarantee
engagement and motivation. Increased time does not directly translate to increased
student achievement (Aronson et al., 1998; Karweit, 1985; Levin, 1984; Silva, 2007).
There are many expenses that need to be taken into consideration when discussing
lengthening the school day and/or the school year. There is a tremendous cost associated
with extending time in school, expenses such as maintenance and utility costs, increased
staffing expenses, additional curricular materials and resources, and an increase in
transportation expenses as well as a host of other costs (Patall et al., 2010). Some
researchers believe that increased time in school may have a negative effect on students.
Levin (1984), for example, asserted that increased time in school may lead to an increase
in dropout rates. Other skeptics point out that extending time in school will reduce time
for extracurricular and family activities and may increase teacher and student burnout as
well (Funkhouser et al., 1995; Gerwertz, 2008; Karwait, 1985; Mazzarella, 1984).
Whether one is for or against lengthening the school day, there is no doubt there
are a plethora of other factors and variables that must be taken into consideration when
exploring this controversial, heavily debated issue. The purpose of this statewide study
was to investigate the relationship between length of school day and Language Arts and
Mathematics achievement of fourth and fifth grade students in New Jersey as measured
by the NJ ASK standardized test. There are studies that look at the relationship between
middle school and high school achievement and length of school day; this study adds to
the body of research because it explores the relationship at an elementary school level,
specifically fourth and fifth grade students. Although the logic of time reform seems
straightforward and simple, it is actually much more complicated than it appears (Silva,
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2007). In fact, many researchers have reported that there is a complex relationship
between time and learning.
Statement of the Problem
There are schools all across the nation that are struggling; educational
communities are working to increase student achievement and close achievement gaps.
Some policymakers, educational leaders, and advocates have proposed extending the
school day and/or the school year as a way to reform schools and increase student
achievement. Literature about the influence of extended time in school on student
achievement has been mixed. Overall, empirical data and research on the topic are scarce.
In a systematic review of the research on extended school day or school year, Patall et al.
(2010) conclude that the body of research on the topic is deficient; moreover, they report
that current research does not warrant strong causal implications. Researchers have
reported that the current body of research does not address how adding time to the day or
the year will affect students in the long term (Patall et al., 2010). There is a lack of
consistent findings in regard to efficacy of this costly reform. Therefore, further research
is needed.
Length of school day and its impact on student achievement is a controversial
topic among educators, administrators, politicians, and families; however, few studies
have been published specifically about length of school day and its influence on students’
achievement on standardized assessments at the elementary level. deAnglis (2014), for
example, conducted a study that examined the strength and direction between length of
school day and Grade 11 HSPA scores. The researcher concluded that there was no
statistically significant relationship between length of school day and the HSPA passing
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percentage for Language Arts. Moreover, length of school day accounted for only 1.8
percent in the variance in NJ HSPA Mathematics passing percentage. Similarly,
Sammarone (2014) explored the influence of length of school day on the percentage of
Proficient and Advanced Proficient scores on the NJ ASK for Grades 6-8 and found that
length of school day had a minimal influence on NJ ASK passing percentage rates in
Grades 6-8 in Language Arts and Mathematics. Sammarone reported that between .2%
to 1.2% of the variance in middle school student performance on standardized
assessments could be explained by the variable length of school day.
Further research is needed in order to analyze the influence of this suggested
intervention. Lengthening the school day continues to be a frequently suggested, heavily
supported reform initiative; therefore, more research is necessary in order to explore the
efficacy of this proposed shift in education. This study aims to fill the gap in the literature
and explore the influence length of school day has on student achievement, specifically in
Grades 4 and 5 in the state of New Jersey.
Purpose of the Study
The purpose of this study was to explain the influence of the variable, length of
school day, on student achievement in Grades 4 and 5 in Language Arts and Mathematics.
For the purpose of this study, student achievement was measured by the standardized
state assessment, New Jersey Assessment of Skills and Knowledge 2011 (NJ ASK). The
results of this study provide the amount of variance the target variable of interest has on
the output variables. This study’s results explain the strength and direction of the
relationship between length of school day and other important school variables and
student achievement. It was the aim of the researcher to provide administrators and
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policymakers with empirical research to guide fiscal and student-centered decisions in
regard to school reform and student learning.
Research Questions
Overarching Research Question
What is the influence of length of school day on Grades 4 and 5 proficiency
percentages on the 2011 New Jersey Assessment of Skills and Knowledge in Language
Arts and Mathematics when controlling for student, staff, and school variables?
Subsidiary Research Questions
Research Question 1: What is the influence of length of school day on fourth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Research Question 2: What is the influence of length of school day on fourth
grade student achievement in Mathematics as measured by the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Research Question 3: What is the influence of length of school day on fifth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Research Question 4: What is the influence of length of school day on fifth
grade student achievement in Mathematics as measured by the 2011 New Jersey
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Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Null Hypotheses

Null Hypothesis 1: No statistically significant relationship exists between length
of school day and the Grade 4 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 2: No statistically significant relationship exists between length
of school day and the Grade 4 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 3: No statistically significant relationship exists between length
of school day and the Grade 5 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 4: No statistically significant relationship exists between length
of school day and the Grade 5 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Methodology
The data used in this study were obtained from the New Jersey Department of
Education via their website (NJDOE, 2012b). The 2011 School Report Card data (issued
March 2012) were used because the NJ Department of Education stopped reporting
significant variables after the 2011 report card. Clean and formatted data were imported
into IMB’s SPSS statistical software and multiple regressions were run. The data in the
study were analyzed at the school level.
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Independent Variables
The independent variables for this study were chosen based on current research
and were obtained from the New Jersey Department of Education. The unit of analysis
chosen for this study was school. The data were retrieved specifically from the 2011
New Jersey State School Report Card, which is disseminated annually. Based on existing
literature, the following independent variables have been found to influence student
performance on standardized assessments:
Table 1
Student, Staff, and School Predictor Variables
Student, Staff, and School Predictor Variables

Student Variables
Student Mobility
Student Attendance
Percentage of Students
Eligible for Free and
Reduced Lunch (SES)
Percentage of Students with
Limited English Proficiency
(LEP)
Percentage of Students with
Disabilities

Staff Variables
Staff Mobility
Staff Attendance
Percentage of Staff with
Master’s Degree or Higher

School Variables
Length of School Day
School Size: Total
Enrollment

Dependent Variables
The dependent variables for this study were the 2011 New Jersey Assessment of
Skills and Knowledge (NJ ASK) scores for Grades 4 and 5 in Language Arts Literacy
(LAL) and Mathematics. The New Jersey Assessment of Skills and Knowledge (NJ
ASK) is the state mandated standardized test that was used to assess New Jersey students’
academic progress. This proficiency assessment was administered to all New Jersey
public school students in Grades 3 through 8 by the New Jersey Department of Education
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(NJ DOE, 2012a). The test was given once a year in the spring from 2003-2014.
According to the New Jersey Department of Education (2012a), the NJ ASK was created
and implemented as a way to provide educators an early indication of student progress, as
well as their proficiency level of the state’s Core Curriculum Content Standards (CCCS).
Additionally, the New Jersey Department of Education (2012a) explains the NJ ASK
assessment and their statewide implementation fulfill the requirements under the 2001 No
Child Left Behind (NCLB) Act. The New Jersey Department of Education (NJDOE)
indicates that a score of 200 is the state minimum for proficiency and any student that
scores below this minimum score is considered Partially Proficient. The score ranges for
the NJ ASK, in all subjects and grades, are as follows:
 Partially Proficient 100–199
 Proficient 200–249
 Advanced Proficient 250–300
The New Jersey Department of Education (2012a) recommends that the results of
the NJ ASK should be used to assess schools’ educational programs and help guide their
program reforms and initiatives. Moreover, the NJ ASK results should be used to
improve instruction, as well as help schools align their curriculum to the CCCS. The
results may also be used to identify students who may need additional support in
language arts literacy, mathematics, and/or science. This instructional support would be a
way to address any knowledge or skill gaps that were identified by the NJ ASK, in
conjunction with other forms of assessment.
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Significance of the Study
Former United States Secretary of Education, Arne Duncan, as well as a multitude
of other bureaucrats, policymakers, and politicians have vocalized their desire to lengthen
the school day and/or year. Duncan believes that more time in school will translate
directly to increased student achievement. All education leaders want to increase student
achievement and close the achievement gap; however, the best way to achieve this goal is
still quite contentious. Although many argue that increased time in school is the best way
to increase student achievement others maintain that the small increase, if any, is not
worth the tremendous undertaking. Patall et al. (2010) conducted a systematic review of
research focusing on literature from the years 1985-2009 and concluded that there is little
evidence that lengthening the school day or school year will increase student achievement.
Since time, as it pertains to schools and education, is an extremely current and
controversial issue, it was the aim of this study to analyze the influence length of school
day has on student achievement, specifically fourth and fifth grade students in the state of
New Jersey. Currently there is a gap in the literature and a lack of quantitative data to
support this reform initiative. This quantitative study can aid policymakers and education
leaders and help make data driven decisions. “Education is an expensive commodity, and
the more school policy decisions are formulated based on research rather than rhetoric,
the more likely funding will be spent toward achieving increased student results”
(deAngelis, 2014, p. 14). This study adds to the current body of literature on the topic
and can help education leaders and policymakers make informed, research-based
decisions.
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Limitations of the Study
Limitations to a study are inevitable and are out of the control of the researcher
(Leedy, & Ormrod, 2010; Simon, 2011). The limitations to this study are the type of
study, as well as using standardized tests as a measure of achievement. This relational,
non-experimental, explanatory, cross-sectional study design does not provide for findings
of cause and effect. Additionally, the data used in this study are from one point in time;
therefore, the study is not longitudinal.
NJ ASK is the standardized test used in New Jersey. Using only standardized tests
as a measure of achievement limits the study; however, standardized tests are what New
Jersey currently uses and will continue to use indefinitely as a measure of student
achievement. In regard to the reliability and validity of the NJ ASK scores, the NJ DOE
reports that the tests are reliable and valid due to the high-stakes nature of the assessment.
Additionally, the NJ DOE avows (2012a) that greats lengths have been taken to ensure
the reliably and validity on the NJ ASK assessment. Moreover, the state affirms in their
technical report (2012a) that the test validity ensures educators the ability to compare
scores and proficiency levels across various student groups.
Delimitations of the Study
Delimitations of a study are choices a researcher makes when designing a study
(Leedy, & Ormrod, 2010; Simon, 2011). Delimitations of this study, chosen by the
researcher, are the population, study design, and assessment data. In regard to sample
population, this study is limited to Grade 4 and 5 public school students in the state of
New Jersey. Schools included in the study are from all eight of the state’s District Factor
Groups (DFG). The unit of analysis chosen for this study was the school. Four hundred
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forty-four New Jersey public schools were included in the fourth grade Language Arts
and Mathematics analyses, and 429 and 434 schools were included in the fifth grade
Language Arts and Mathematics analyses. Although other types of studies are valuable
and necessary, this relational, non-experimental, explanatory, cross-sectional study with
quantitative methods was chosen and provides descriptive research on the relationship
between the length of school day and student achievement scores on the 2011 NJ ASK 4
and 5. The data used in this study were retrieved from the New Jersey Department of
Education, and the standardized test scores used for this study are from one point in time,
May 2011.
Assumptions
It was assumed that the New Jersey Department of Education reports were
accurate, valid, and reliable information and data. Moreover, it was assumed that all
schools administered the assessment in similar testing conditions. Additionally, it was
assumed that the data from the state were accurately transposed into Excel spreadsheets
and imported into the Statistical Package for the Social Sciences (SPSS) statistical
analysis software.
Definition of Terms
All terms have been obtained from the New Jersey School Report Card in the
Historical Report Card Data 2011 Definitions page via the New Jersey Department of
Education Website.
District Factor Group (DFG) is an indicator of the socioeconomic status of
citizens in each district and has been useful for the comparative reporting of test
results from New Jersey’s statewide testing programs. The measure was first
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developed in 1974 using demographic variables from the 1970 United States
Census. A revision was made in 1984 to take into account new data from the 1980
United States Census. The DFG designations were updated again in 1992 after the
1990 census. The current DFG designations are based upon the 2000 census,
using the following demographic variables. They range from A (lowest
socioeconomic districts) to J (highest socioeconomic districts) and are labeled as
follows: A, B, CD, DE, FG, GH, I, J (NJDOE, 2012b).
Faculty Attendance Rate: This is the average daily attendance for the faculty of
the school. It is calculated by dividing the total number of days present by the
total number of days contracted for all faculty members (NJDOE, 2012b).
Faculty Mobility Rate: This represents the rate at which faculty members come
and go during the school year. It is calculated by using the number of faculty who
entered or left employment in the school after October 15 divided by the total
number of faculty reported as of that same date (NJDOE, 2012b).
Faculty and Administrator Credentials: These are percentages of faculty and
administrative members in the school who hold a bachelor’s, master’s, or doctoral
degree (NJDOE, 2012b).
Length of School Day: This is the amount of time a school is in session for a
typical student on a normal school day (NJDOE, 2012b).
Limited English Proficient (LEP) Students: This is the percentage of LEP
students in the school. It is calculated by dividing the total number of students
who are in limited English proficient programs by the total enrollment (NJDOE,
2012).
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Student Attendance Rate: These are the grade-level percentages of students on
average who are present at school each day. They are calculated by dividing the
sum of days present in each grade level by the sum of possible days present for all
students in each grade. The school and state totals are calculated by the sum of
days present in all applicable grade levels divided by the total possible days
present for all students (NJDOE, 2012b).
Student Mobility Rate: This is the percentage of students who both entered and
left during the school year. The calculation is derived from the sum of students
entering and leaving after the October enrollment count divided by the total
enrollment (NJDOE, 2012b).
Students with Disabilities: This shows the percentage of students with an
Individualized Education Program (IEP), including speech, regardless of
placement and programs. This is calculated by dividing the total number of
students with IEPs by the total enrollment. (NJDOE, 2012b)
Organization of the Study
Chapter I provides background information and overview of the problem related
to the length of school day and its influence on student achievement. Additionally, in
Chapter I the researcher presents the statement of the problem, the purpose of the study,
research questions, and significance of the study.
Chapter II is a review of the literature. The researcher provides a review of the
literature on length of school day and other identified student, staff, and school variables.
Chapter III explains the overall design of the study and provides a context for the
study and data collection procedures.
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Chapter IV presents the data and the statistical findings of the study.
Chapter V provides a statistical summary as well as implications for education
policies and practices. Recommendations and conclusions are drawn based on the
research findings.
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CHAPTER II
LITERATURE REVIEW
Introduction
The purpose of this study was to explain the influence that the school variable, the
length of school day, has on student achievement in Grades 4 and 5 in Language Arts and
Mathematics. Student achievement was measured by the standardized state assessment,
New Jersey Assessment of Skills and Knowledge 2011 (NJ ASK). The results of this
study provide the amount of variance the target variable of interest (length of school day)
has on the output variables (NJ ASK 4 and 5 LAL and Math) when controlling for other
predictor variables (student, staff, and school variables). The overarching research
question guiding this study was the following: What is the influence of length of school
day on Grades 4 and 5 proficiency percentages on the 2011 New Jersey Assessment of
Skills and Knowledge in Language Arts and Mathematics when controlling for student,
staff, and school variables? The objective of this study was to expand on current research
and analyze the findings to provide lawmakers and school leaders with recommendations
for policy and practice.
Literature Research Procedures
The purpose of this literature review was to lay the foundation as well as provide
inspiration for this study. Many scholars remind us of the importance of reviewing prior
research as part of the current research process (Babbie, 1998; Creswell, 2002; Fraenkel
& Wallen, 2003; Gay & Airasian, 2000). It was the intention of the researcher to not
only review the literature on the topic but also analyze and synthesize the literature as
well. The criteria and standards for scholarly literature reviews presented by Boote and
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Biele (2005) served as a guide when writing this literature review.
This chapter serves as an examination and analysis of past research. Literature
that addresses the production function theory, high-stakes testing, and various student,
staff, and school variables are addressed in this review of the literature. The predictor
variables included in this study and in this review are the following: student mobility,
student attendance, percentage of students eligible for free and reduced-price lunch (SES),
percentage of students with limited English proficiency (LEP), percentage of students
with disabilities, staff mobility, staff attendance, and percentage of staff with master’s
degree or higher, length of school day, and school size: total enrollment.
Seminal works, peer-reviewed research, dissertations, and government reports
were all included in this review. Experimental, quasi-experimental, meta-analytical, as
well as non-experimental studies that focused on specific student, staff, and school
variables and their influence on student achievement, were included in this literature
analysis.
Organization of the Literature Review
 Conceptual Framework: Production Function Theory
 High-stakes Testing, including New Jersey Assessment of Skills and
Knowledge and New Jersey State Report Card
 Student Variables, including Student Mobility, Student Attendance,
Percentage of Students Eligible for Free or Reduced-price Lunch (SES),
Percentage of Students with Limited English Proficiency (LEP), and
Percentage of Students with Disabilities
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Staff Variables, including Staff Mobility, Staff Attendance, and Percentage
of Staff with a Master’s Degree or Higher


School Variables, including School Size: Total Enrollment and Length of
School Day



Conclusion
Conceptual Framework

The production function theory is the theoretical framework from which this
study was derived. Although there is some debate in regard to this theory and its
application in education, it is widely accepted as a theoretical framework from which
researchers can examine and analyze education. Many lawmakers, pundits, and
administrators view student achievement through the lens of the production function
theory. This theory is aligned with the notion that an increase in input leads to an
increase in output. In this study, the output would be student production as measured by
the New Jersey Assessment of Skills and Knowledge and the input would be the
influence of the student, staff, and school variables. Pigott, Williams, Polanin, and WuBohanon (2012) explain that the production function theory is a conceptual framework
frequently used to analyze the relationship between various school inputs and student
outputs. In this case, the school input would be length of school day and the output
would be the students’ scores on the NJ ASK 4 and 5. In addition, Pigott et al. (2012)
reported that the most-cited work that focuses on the production function theory as it
relates to schools is the Equality of Educational Opportunity (Coleman et al., 1966);
other researchers to view student achievement and school influences through this lens are
Hanushek (1981; 1986), Sanders (1993), Murnane and Phillips (1981), Ritzen and
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Winkler (1977), Jencks (1972), and Harnisch (1987). Researchers who study the
production function theory propose that student achievement can be predicted through
production function. Greenwald, Hedges, and Laine (1996) have also written about the
production function theory and the relationship between various student, staff, and school
variables and student achievement.
In regard to the production function theory, Mishra (2007) explains, “Production
function has been used as an important tool of economic analysis in the neoclassical
tradition. It is generally believed that Philip Wicksteed (1894) was the first economist to
algebraically formulate the relationship between output and inputs as P = f (x1, x2 ,..., xm )”
(p. 2). There is some evidence, however, that Johann von Thünen may have formulated
the tool in the early 1800s (Humphrey, 1997 as cited by Mishra, 2007). Moreover,
Mishra (2007) has stated that production function can be loosely defined as the
relationship between inputs and output as it pertains to theoretical and empirical studies.
Turnamian and Tienken (2012) use the production function theory as the
conceptual framework in their study Use of Community Wealth Demographics to Predict
Statewide Test Results in Grade 3. Turnamian and Tienken (2012) wrote, “Based from
classic works on the subject, the theory rests on the idea that the quantity and quality of
output (Q) is a function (f) of various inputs (X1, X2, X3…) and the inputs influence the
quantity and quality of outputs (Shephard, 1970; Wibe, 1984)” (Turnamian & Tienken,
2012, p. 6).
In recent studies, Sammarone (2014), deAngelis (2014), Darnall (2015), and St.
John (2015) have all used the production function theory as their conceptual framework.
All of these studies explored the influence various student, staff, and school variables
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(inputs) had on student achievement (output) as measured by high-stakes state
assessments. The educational reform initiative of lengthening the school day is derived
from the production function theory; however, Zhang & Chen (2008) declared as follows:
Education is different from other kinds of products: its output is not a change in
the ‘physical properties’ of students. The output of education is the increase in
knowledge, qualification, attitudes, perceptions, emotions, and skills that students
receive from this kind of production process . . . it is, however, difficult to
quantify the increase in knowledge, qualification, and skills. (as cited in
deAngelis, 2014, p. 2)
High-stakes Testing
High-stakes testing is currently an enormously controversial, heavily debated, and
extremely contentious issue in the field of education. In this new era of accountability
and data driven instruction, high-stakes tests are taking a more prominent role in
education. The American Psychological Association (2015) reminds us:
Measuring what and how well students learn is an important building block in the
process of strengthening and improving our nation's schools. Tests, along with
student grades and teacher evaluations, can provide critical measures of students'
skills, knowledge, and abilities. Therefore, tests should be part of a system in
which broad and equitable access to educational opportunity and advancement is
provided to all students. Tests, when used properly, are among the most sound
and objective ways to measure student performance. But, when test results are
used inappropriately or as a single measure of performance, they can have
unintended adverse consequences. (p. 1)
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Furthermore, the APA (2015) stresses that there are many intended, as well as unintended
consequences of high-stakes testing and more research is needed to explore the long-term
effects of this practice.
Since the inception of No Child Left Behind (NCLB), every state is mandated to
test every child, every year from third to eighth grade, as well as once in high school (No
Child Left Behind, 2002). High-stakes tests, although they usually have a negative
connotation, should be used to measure student progress. Highly effective educators use
assessments as an objective measure and utilize the results to drive instruction. Although
much of the literature on testing is not favorable, high-stakes tests that are implemented
properly can be used as a powerful tool to aid educators. In regard to formative
assessments, Sisco-Taylor, Fung, and Swanson (2015) wrote as follows:
Formative assessment practices have been most effective when teachers use
performance assessments to evaluate specific academic skills, and subsequently
use those data to make instructional changes; effects are strengthened further
when guidance is given to teachers on using assessment data to make instructional
changes. (p. 140)
Alfie Kohn, on the other hand, is one of the most outspoken opponents of highstakes testing. Kohn feels strongly that standardized tests are ruining our schools. In fact,
Kohn (2000a) proclaimed, “We are living through what may well come to be regarded as
an unusually dark period of American educational history. . . . The problem we face is a
function of the tests themselves and of the use of rewards and punishments to try to raise
the scores—that is, the practice known as high-stakes testing” (p. 315). Kohn says that
students in America are being tested more than ever before in history. Additionally,
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Kohn (2000b), stated the following:
Noninstructional factors explain most of the variance among test scores when
schools or districts are compared. A study of math results on the 1992 National
Assessment of Educational Progress found that the combination of four such
variables (number of parents living at home, parents’ educational background,
type of community, and poverty rate) accounted for a whopping 89 percent of the
differences in state scores. To the best of my knowledge, all such analyses of state
tests have found comparable results, with the numbers varying only slightly as a
function of which socioeconomic variables were considered. (p. 60)
Although high-stakes test have a bad connotation, they do have a positive purpose,
such as measuring student progress in a standardized, objective manner. Standardized
tests, however, should not be the only indication of student progress and authentic,
teacher created measures should also be used (Afflerbach, Hiebert, & Valencia, 2014;
Wiggins, 1993).
New Jersey Assessment of Skills and Knowledge (NJ ASK)
To fulfill the requirements set forth by the No Child Left Behind Act of 2001, the
New Jersey Department of Education administered The New Jersey Assessment of Skills
and Knowledge (NJ ASK) to all New Jersey public school students in Grades 3-8, from
spring 2003 until spring 2014. The NJ ASK replaced the Elementary School Proficiency
Assessment (ESPA) that was administered to fourth grade students from 1997 to 2002.
According to the New Jersey Department of Education (2012a), the NJ ASK assessed
students’ progress in Language Arts Literacy and Mathematics in Grades 3-8, annually.
Additionally, Grades 4 and 8 were also assessed in Science. According to the NJ DOE
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(2012a), students’ scores were reported as scale scores. The scale scores for the NJ ASK
in LAL, Math, and Science for all tested grades were as follows: Partially Proficient 100–
199, Proficient 200–249, and Advanced Proficient 250–300.
New Jersey State Report Card
An annual performance report card is disseminated by the New Jersey
Department of Education via their website. Historically, the performance report is issued
annually in March of the following year. This study used the 2011 NJ School
Performance Report Card, which was issued in March of 2012. The report aims to
inform parents, educators, and students about their school and how well they are
preparing their students for college and careers (NJDOE, 2012b). The NJDOE asserts
that the goals of the annual performance report card are to focus attention on performance
metrics as well as improve educational outcomes (NJDOE, 2015). In this age of
increased accountability, the NJDOE provides the public with data with the hope that the
lowest performing schools in New Jersey increase student achievement and close
achievement gaps and high achieving schools continue with maximum levels of
performance and growth. Past performance reports are found in the performance reports
archive via the New Jersey Department of Education website on the performance report’s
page (NJDOE, 2014). Both federal and state legislation requires school and district
reporting as a means to determine proficiency levels, inform the public about student
achievement, as well as an attempt to regulate and encourage teacher, school, and district
accountability.
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Student Variables
Student Mobility
Student mobility is expressed as the number of schools a student attends for
reasons other than grade promotion. Researchers have identified student mobility as a
factor that is associated with student achievement. Students enter and leave schools for
various reasons; however, many of the causes for mobility are associated with other risk
factors such as low socioeconomic status, homelessness, and unstable home lives
(Rumberger, 2003). This said, it is important to control for other factors, such as
socioeconomic status (SES), when examining student mobility. There are a plethora of
scholars that focus their research on student mobility and its influence on student
achievement; current literature suggests that high student mobility has a negative effect
on student achievement (Heinlein & Shinn, 2000; Rumberger, 1987, 2003; Titus, 2007).
Rumberger and Larson (1998) reported that mobile students have an increased risk of
dropping out of school. The researchers found that two years after 12th grade 91% of
students who did not change schools between eighth and 12th grade completed high
school, whereas only 75.6% of students that changed schools two or more times between
eighth grade and 12th grade completed high school. Heinlein and Shinn’s (2000) study
found students with high mobility had a strong, negative association with academic
achievement. Moreover, students who move two or more times before third grade tend to
have lower test scores in reading and mathematics and have an increased risk of reading
below grade level. Heinlein and Shinn (2000) asserted that students who move
frequently have an increased risk of school difficulties, such as low test scores in reading
and mathematics, reading below grade level, and grade retention. Moreover, the
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researchers claim that their studies support this assertion. Heinlein and Shinn (2000)
concluded the following:
Each move prior to Grade 3 was associated with a decrease of 2.4 percentile
points in reading achievement, t(728) = -4.17, and a decrease of 1.4 percentile
points in math achievement, t(724)= -2.34 . . . Each move prior to Grade 3 was
associated with an increase of the odds of being overage for grade, relative to the
odds for children with no moves (odds ratio 1.32, 95% confidence interval, 1.12
to 1.55). Thus a child with 3 moves prior to Grade 3 would have 2.3 times the
odds of being overage for grade in Grade 6 as a child with no moves (because
1.32 cubed is 2.3) (p. 355).
Students who move frequently during the first few years of education lack a consistent
educational foundation, which results in long lasting academic issues. Rumberger (2000)
said that student mobility affects the whole child, psychologically, socially, and
academically. Student mobility is not only a predictor of academic achievement, but it is
also associated with behavior problems. Titus (2007) stated that high student mobility is
linked to low test scores and poor academic achievement. Although there are different
types of mobility, research has found that moving during the school year is more
detrimental than moving between school years (Griggs, 2012).
Gruman et al.’s (2008) findings indicated that student mobility in a child’s early
years can have long-lasting negative effects. Gruman et al. (2008) reported, “The
variable for total number of transfers, included on the time slope, was significant, t(986)
= -2.34, p< .05, indicating the linear growth of academic performance was slowed by
school transfers” (p. 1846). The study designed by Gruman et al. (2008) explored the
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long-term effects that student mobility has on student achievement. Friedman-Krauss
and Raver (2015) conducted a study and found that the total number of school changes a
student makes significantly influences his or her math achievement. There was a
negative relationship between a student’s mobility and math achievement in fourth grade.
The results of Friedman-Krauss and Raver (2015), b = −3.35, SE = 1.54, p = .030,
indicated that math achievement was expected to be 3.35 points lower, on average, for
each additional school change a child experienced.
Ross (2014) examined the influence of student mobility on the graduation rate in
the state of New Jersey and found student mobility to be a statistically significant
predictor of graduation rates. Moreover, Ross (2014) concluded that student mobility
negatively influenced graduation rates. “Education researchers, policymakers, and
practitioners have not placed a focus on student mobility . . . . School administrators do
not have control over student mobility because the causes of student mobility are not
related to schooling . . . . The causes are symptomatic of larger societal issues” (Ross,
2014, p. 28).
Even though there is extensive evidence to support the importance of lowering
student mobility rates, education leaders tend to focus their reform efforts in different
areas. Many feel that student mobility is more of a societal issue, as opposed to an
educational issue. Moreover, education administration and lawmakers feel that student
mobility is a factor out of their control (Rumberger, 2003).
Student Attendance
A large body of historical and current research concurs that student attendance is
linked to student achievement. Several studies have found a positive, significant
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relationship between attendance and achievement (Gottfried, 2010). Many studies report
that students who have good attendance in school have better test performance than
students with poor attendance records (Balfanz & Byrnes, 2006; Nichols, 2003; Roby,
2003). Roby (2003) reported a statistically significant relationship between attendance
and achievement in his analysis of 3,171 Ohio schools. Student attendance is a strong,
negative predictor of student achievement in mathematics and reading achievement (Betts,
Zau, & Rice, 2003).
Balfanz and Byrnes (2006) reported that increasing attendance alone will increase
student achievement and close achievement gaps. Their 2006 study followed four groups
of students from a low socioeconomic middle school in Philadelphia and found that
students who were chronically absent had significantly lower odds of closing their
mathematics achievement gap than students who had good attendance, while controlling
for teacher quality, prior achievement, behavior, effort, and demographics. Additionally,
Balfanz and Byrnes (2006) analyzed attendance data published by the National Center for
Education Statistics ELS 2002 and found that of the 3,410,873 tenth-graders enrolled across
the nation during the 2001-02 school-year, only six out of every ten students with chronic

absenteeism (10 or more absences that school year) ended up successfully completing
tenth grade. The data also indicate that students with 10 or more absences in their tenth
grade year are three times more likely to drop out of high school.
Ready (2010) examined absenteeism and its influence on student achievement.
The researcher specifically focused on early childhood education and the differential
effects of school exposure. Ready (2010) found that kindergarten students with poor
attendance gained 14% fewer literacy skills than their average attendance classmates.
Ready (2010) also reports that chronically absent first graders gain 15% fewer literacy
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skills and 12% fewer mathematics skills.
The Center for Education Statistics (2009) reminds us that attendance matters and
every school day counts. Research indicates that teacher effectiveness is the strongest
school-based predictor of student achievement; however, a teacher cannot teach a student
who is not present. Studies show that chronic absenteeism has an effect on current
student achievement as well as future achievement, promotion, and dropout rates
(Romero & Lee, 2007). Balfanz and Byrne’s (2012) report on absenteeism does not
question whether or not chronic absenteeism is a problem in our country’s schools, but
rather provides data to illustrate how serious a problem it is. Balfanz and Byrne (2012)
estimate that approximately 5 to 7.5 million students each year are not attending school
regularly, many of whom are socioeconomically disadvantaged. Moreover, in order to
close achievement gaps across the nation, students need to attend school. Increasing
student attendance is one way that our nation’s schools can increase academic
achievement and student learning.
Percentage of Students Eligible for Free and Reduced-price Lunch (SES)
Although socioeconomic status and its influence on student achievement is a
complex issue in education, one thing seems clear, “Without a doubt, poverty has a
negative influence on student achievement” (Tienken, 2012a, p. 105).
In New Jersey, the Department of Education uses the percentage of students
eligible for free and reduced-price lunch as the criteria to compare student, school, and
district’s socioeconomic status. The United States Department of Agriculture publishes a
Food and Nutrition Service Child Nutrition Programs—Income Eligibility Guideline
annually. The guidelines are aligned with the federal income poverty guidelines. In 2011,
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if a family of four was annually earning $29,055 or less, just $6,705 over the federal
poverty guidelines, their children would be eligible for free lunch. Additionally, families
of four who made between $29, 056 and $41, 348 were eligible for school lunch at a
reduced rate. The income eligibility guidelines are revised every year and continue to be
used as the measure of socioeconomic status in schools.
In the field of education, socioeconomic status is widely considered the most
significant influence on student achievement (Abrams & Kong, 2012; Coleman et al.,
1966; Graziano, 2012; Lytton & Pyryt, 1998; Tienken, 2012a). Abrams and Kong (2012),
Bradley (2007), Coleman et al., (1966), Sirin (2005), and Tienken (2012a) are just some
of the many researchers that have studied socioeconomic status and its effect on student
achievement. The Equality of Educational Opportunity (1966), also known as The
Coleman Report, written by Coleman, Cambell, Hobson, McPartland, Mood, Weinfeld,
and York, is one of the most cited works in the field of education and is considered one
of the most important studies of the last century. Coleman et al. (1966) reported that
socioeconomic status is strongly related to student achievement. Socioeconomic status
and family background are more influential than school variables such as teacher
effectiveness, curriculum, class size, and school resources. The Coleman Report found
the following:
Socioeconomic status explained a greater proportion of student test scores than
other measures of school resources such as class size and teacher characteristics;
49% student background, approximately 42% teacher quality, and 8% class size.
The report showed that a school’s average student characteristics, such as poverty
and attitudes toward school, often had a greater impact on student achievement
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than teacher and schools and that the average teacher characteristics at a school
had a small impact on a school’s mean achievement. (as cited in deAngelis, 2014,
p. 48; Graziano, 2012, p. 54; Michel, 2004, p. 29; Periera, 2011, p. 53)
Almost 40 years later, Sirin (2005) concurred, “Of all the factors examined in the
meta-analytic literature, family SES at the student level is one of the strongest correlates
of academic performance. At the school level, the correlations were even stronger”
(p. 438).
Babo, Tienken, and Gencarelli (2014) reported that according to 2011 United
States Department of Education data, the percentage of students living in poverty is on
the rise. In America’s public schools, 48.1 % of all students were eligible for free or
reduced-price lunch; that is up from 38.3% in 2000 -2001. Many researchers have
focused on socioeconomic status and its influence on student achievement. Research
consistently shows that socioeconomic status is the variable that has the greatest
influence on student achievement (Abrams & Kong, 2012; Coleman et al., 1966;
Graziano, 2012; Lytton & Pyryt, 1998; Tienken, 2012a). Students who come from low
socioeconomic, economically disadvantaged families are generally the lowest achieving
group. Tienken (2012b) stressed that poverty matters as it relates to schools and learning.
In fact, Tienken (2012b) urged school administrators and bureaucrats to focus on reform
efforts that address the root cause of the achievement gap, poverty. Socioeconomic status
is not a justification for underachievement but rather an explanation that should aid
education leaders when creating reforms that increase student achievement among all
student groups (Tienken, 2012b).

32
Percentage of Students with Limited English Proficiency (LEP)
The United States of America is known for its diversity, both culturally and
linguistically. Over the past 30 years our country has experienced an increase in its nonEnglish speaking population. According to Shin and Ortman (2011), in 2009, 57.1
million, or 20 % of our entire population, spoke a language other than English at home,
which was up from 23.1 million in 1980. Additionally, language diversity is projected to
continue to increase at a constant pace indefinitely (Shin & Ortman, 2011). Schools are
now faced with more challenges as Limited English Proficiency populations grow rapidly
in schools.
The No Child Left Behind Act (NCLB) of 2001 requires all students in third
through eighth grades to be administered a standardized test to assess annual progress in
specific content areas, such as Language Arts and Mathematics. NCLB required that
100% of students reach the same standard of proficiency by the year 2014, including
disadvantaged and special education students. LEP students are still required to take and
pass the state mandated standardized tests; however, students who have been in the
country less than one year are excused from the language arts literacy section but still are
required to take the mathematics section. Wright and Li (2008) explain that LEP students
should have accommodations during high-stakes testing; however, this is often the
exception, not the practice.
Students with Limited English Proficiency (LEP) have been the fastest growing
population among New Jersey students in the last ten years. How does the government
expect 100% compliance when a large segment of the population’s native language is not
English? Approximately 5.3 million LEP students were enrolled in United States schools
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in 2008-2009, which is about 10.8% of all public school students. (National
Clearinghouse for English Language Acquisition and Language Instruction Education
Programs, 2011). An achievement gap exists between students with limited language
proficiency and students that do not have limited language proficiency (Strickland &
Alverman, 2004). Additionally, Abedi and Dietel (2004) note, LEP students tend to
score 20%-30% percent lower than their non-LEP peers on standardized tests. LEP
students often score lower in every tested subject at every grade level.
Wright and Li (2008) have studied LEP programs across the country and found
that the United States struggles to meet the needs of Limited English Proficiency students.
Wright and Li (2008) wrote as follows:
In short, equitable and effective language and education policy for language
minority students ensure that students: (a) have adequate time to learn the
dominant language and (b) have adequate opportunities to learn academic content,
prior to their participation in high-stakes testing in the dominant language.
(p. 263)
There is a large body of research focused on Limited English Proficiency (LEP)
since the United States has such a large LEP population that continues to increase. There
are a plethora of challenges that face students and educators when it comes to the daily
education of LEP students. The challenges are magnified when it comes to standardized
testing. According to Ardasheva, Tretter, and Kinny (2012), standardized tests are biased
when it comes to Limited English Proficiency learners and what they know.
Standardized tests do not provide educators valid data because results on assessments
may reflect a lack of content knowledge or a lack of proficiency in the language of the
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test, or a combination of both (Goldenberg, 2008). Lazarin (2006) explained as follows:
The current No Child Left Behind law (NCLB, 2002) recognized that there are
confounding effects of language and content knowledge that contribute to
standardized test scores of ELLs and encouraged states to provide language
accommodations when students are tested in English or, when feasible, to test
ELLs’ content knowledge in their native languages. (as cited in Ardasheva,
Tretter, & Kinny, 2012, p. 777)
New Jersey provides accommodations for LEP students when administering high-stakes
standardized tests; however, after three years students are transitioned in as native
language speakers, regardless of language proficiency. This is detrimental to LEP
students and educators. In fact, research provides evidence that LEP students need seven
years or more to reach national benchmarks on standardized tests (Thomas & Collier,
2002). More research is clearly needed. As the LEP population continues to grow, so
should the body of literature on the topic.
Percentage of Students with Disabilities
Under the Individuals With Disabilities Education Act (IDEA) of 1975, a Free
Appropriate Public Education (FAPE) is guaranteed for all students, regardless of
handicap or disability. According to the United States Department of Education, Office of
Special Education and Rehabilitative Services (n.d.), before the law was passed 40 years
ago, only one out of five of children with disabilities were provided a public school
education. According to the National Center for Education Statistics (2015) in 20122013, 6.4 million children (13% of the total U.S. public school population), ages 3-21
were receiving educational services under the IDEA.
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The No Child Left Behind Act (NCLB) of 2001 was created to provide equity in
education to all students, increase accountability, provide school choice, close
achievement gaps, and increase student achievement for all students. While it is the
objective of the government to assure equity in education, many opponents feel the
NCLB-mandated reform efforts fell short in many aspects. There seems to be a clear
disconnect between NCLB advocates, who are focused on accountability and mandates,
and educators across the land that believe that the law does not focus enough on
educational challenges presented by the diverse learners, specifically disadvantaged
students (McGuinn, 2007). Opponents feel instruction needs to be changed, not
governance (MacInnes as cited in McGuinn, 2007). Specifically in regard to NCLB and
special student populations McGuinn (2007) wrote the following:
The treatment of special education kids and ESL learners (who together comprise
approximately 20 percent of the New Jersey student population), in particular,
was highlighted by many observers as an area of NLCB in need of considerable
revision. Administrators felt that the expectations for these populations were
impossible to meet because of the students’ educational challenges and the
inability of many urban districts to attract and retain the specialized teachers who
can serve them effectively (p. 21).
Although there are federal and state laws guaranteeing all students a free and
appropriate education, there still seems to be a concern about equity. Moreover, the
achievement gap between students with disabilities and students without has been a wellknown, well-documented concern in education (McDonnell, McLaughlin, & Morison,
1997; Wagner, Newman, Cameto, & Levine, 2006).
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A large body of literature provides evidence of a significant achievement gap
between students with and without learning disabilities (Council for Exceptional Children,
2013; Stevens et al., 2015; Watson & Gable, 2013). In an effort to understand the
achievement gap among students with and without learning disabilities, Stevens et al.
(2015) conducted a study that focused on mathematics achievement growth trajectories of
92,045 students with and without disabilities in Grades 3 to 7. It was the intention of
Stevens et al. (2015) to not only provide evidence of the achievement gap but also
describe the growth that occurs. The study broke down students with disabilities into
seven subgroups: speech-language impairment, hearing impairment, autism, specific
learning disability, other health impairment, emotional disturbance, and mild intellectual
disability. Comparisons among students of all subgroups were statistically significant
(p<.001). There were differences in intercept between all student groups studied; in
Grade 3, for example, general education students scored 14 points higher on state
assessments than students classified with a mild intellectual disability. It is important that
bureaucrats do not set unreasonable goals and expectations for students but rather use
empirical research to guide and support education policy as it pertains to achievement
and students with disabilities (Stevens et al., 2015).
The Council for Exceptional Children (2013) reports that the data from the
National Assessment of Educational Progress show that only a small percentage of
students with disabilities are meeting national proficiency requirements. Only 18% of
Grade 4 students with disabilities are meeting proficiency levels in mathematics,
compared to 45% of Grade 4 students without disabilities. In Grade 8 the achievement
gap widens and only 8% of students are meeting proficiency levels in mathematics,

37
compared to 39% of Grade 8 students. Additionally, only 11% of students with
disabilities are meeting national proficiency levels in reading in Grade 4, compared to
38% of students without disabilities. In Grade 8 the achievement gap widens to 9% of
students with disabilities achieving proficiency levels, compared to 40% of students
without disabilities.
We cannot ignore the data; an achievement gap exists between students with
learning disabilities and without. Educators need to focus on instructional practices that
accommodate all types of learners as well as differentiate instruction because one size fits
all instruction is not equitable or effective. Moreover, in regard to the current push
toward accountability and high-stakes testing, many advocates urge administrators and
policymakers to weigh the pros and cons of standardized testing and take into
consideration the needs of our special populations, specifically students with disabilities
(Katsiyannis et al., 2007).
Staff Variables
Staff Mobility
As previously noted, teachers are considered one of the main, school-based
variables that influence student achievement. Just as student mobility affects
achievement, so does staff mobility. Studies find that teachers need approximately five
years of teaching experience to effectively influence change and improve student
achievement (Rivkin, Hanushuk, & Kain, 2005). Unfortunately, urban schools and
schools in low socioeconomic neighborhoods tend to have high teacher mobility rates and,
consequently, fill teaching positions with less experienced teachers (Lankford, Loeb, &
Wykoff, 2002). Lankford, et al. (2002) conducted a descriptive analysis of teacher
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sorting and the dilemma of teacher quality that urban schools face. The researchers
highlight and provide data for the substantial discrepancy that exists between low-income,
low-achieving, non-White urban students and other high socioeconomic, higher
achieving schools. Moreover, Lankford et al. (2002) reported the following:
Transfer and quit behavior of teachers is consistent with the hypothesis that more
qualified teachers seize opportunities to leave difficult working conditions and
move to more appealing environments. Teachers are more likely to leave poor,
urban schools and those who leave are likely to have greater skills than those who
stay. (p. 55)
The researchers state that in New York City, only 38% of their teachers were in
the same school five years later, compared to 46% of suburban teachers during the same
time frame. Comparatively, in other large city areas, the researchers report that only 29%
of teachers were in the same school five years later, compared to 43% of suburban
teachers during the same time frame.
Studies have found that teachers are more likely to leave failing schools and
schools that have a large percentage of students from low socioeconomic families (Smith
& Ingersoll, 2004). This said, research indicates high teacher mobility negatively affects
student achievement as well as overall school effectiveness (Guin, 2004; Ingersoll, 2001).
Guin (2004) found a significant, negative correlation between student performance and
teacher mobility. Schools with high teacher mobility resulted in fewer students meeting
standards on state standardized tests in reading (Guin, 2004). It is important for
education leaders to understand the impact of teacher mobility on student achievement as
well as on the overall climate and culture of the school. All stakeholders need to
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understand why teachers leave a school as well as brainstorm ways to recruit and retain
highly effective, experienced teachers.
In a longitudinal study conducted by Steele, Pepper, Springer, and Lockwood
(2015), the researchers found that schools with the highest percentage of minority
students lose teachers at a faster rate than schools with a lower percentage of minority
students. Moreover, using seven years of data, the researchers conclude that on average
teachers who change schools have lower value-added effectiveness estimates than
teachers who do not change schools. Steele et al. (2015) explained as follows:
Our analysis finds that teachers’ qualifications and their estimated value-added
are unequally distributed among schools in the district. Compared to a student
whose school is in the lowest quartile of minority enrollment, a student who
attends a school in the highest quartile has access to teachers with about three
years less experience, about a 10 percentage-point higher chance of being a
novice, about a 10 percentage-point lower chance of having an advanced degree,
and about a 6 percentage-point lower chance of having attended a competitive
college. Perhaps more importantly, the student has access to teachers whose
value-added is about 11% of a student-level standard deviation lower than those
of his peers in the lowest minority enrollment quartile. These are meaningful
differences that seem likely to exacerbate racial/ethnic achievement gaps. (p. 99)
Unfortunately, many scholars believe that there are still unequal education
opportunities for minority students, which leads to lower student achievement (Orfield,
Frankenberg, & Garces, 2008; Phillips & Chin, 2004). One of the inequalities noted is
the high teacher turnover and lower teacher quality (Orfield, Frankenberg, & Garces,
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2008). Although there is more empirical research needed in regard to specifics, current
research finds that teacher mobility has a negative impact on student success and overall
school climate.
Gray and Taie (2015) conducted a longitudinal study for the United States
Department of Education that focused on public school teacher attrition and mobility in
the first five years. The study followed 156,100 new teachers from 2007-2008 through
2011-2012. The study found that of the teachers that began teaching in 2007-2008, 10%
did not teach in year two, 12% did not teach in year three, 15% did not teach in year four,
and 17% did not teach in year five.
Although these statistics are important, it is even more important that
administrators and policymakers understand why teachers leave teaching or transfer
schools. Recruiting and retaining high quality teachers should be a priority for all
education leaders. In regard to initial teaching assignment and teacher mobility, Feng
(2010) claimed the following:
Assigning new teachers to the ‘toughest’ classrooms could have two possible
results. One is to exacerbate the exodus of teachers from public schools and the
other is to lower the average experience level of the teacher workforce and
ultimately reduce student achievement. (p. 3)
Moreover, in order to close the achievement gap and increase student achievement,
teacher mobility rates need to decrease, especially in schools with high percentages of
disadvantaged students (Guin, 2004; Ingersoll, 2001; Ronfeldt et al., 2013).
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Staff Attendance
When a student is not in school, that child is missing the day’s lessons and the
curriculum covered that day; however, when a teacher is absent, the whole class is
missing an entire day of learning. Teachers cannot teach if they are not in school (Miller
et al., 2008). Although most classes are provided with a substitute teacher when a teacher
is absent, substitute teachers are usually not as effective as the classroom teacher. Many
substitutes are not certified in the specific areas they are teaching (Roby, 2013). In a
study conducted on the effect of teacher attendance on student achievement, Roby (2013)
found that when the teacher attendance rate is 87%, 58,000 hours of aggregate
instructional time are lost. Roby (2013) based his calculations on a 180-day school year,
500 students in a school, 450,000 total instructional hours per school year. The
researcher also noted that teacher attendance in the highest ranked schools was 97.83%
compared to 87.28% attendance at the lowest ranked schools. This difference adds up to
a large discrepancy in terms of instructional time. Teacher absenteeism is an issue that
needs to be addressed. Scholars sight financial costs, lost learning, and continued
achievement gaps as the reasons for focusing on teacher attendance (Roby, 2013).
In regard to teacher absenteeism and student achievement, Miller, Murnane, and
Willett, (2008) report that ten additional days of teacher absence reduced students’
mathematics achievement in fourth grade by about 3.2% of a standard deviation.
Similarly, Woods and Montagno (1997) found teacher absenteeism had a negative effect
on Iowa Test of Basic Skills scores of third grade students in Indiana and Wyoming. In
an analysis of variance of average student grade equivalency gain compared to teacher
absences, Woods and Montagno (1997) found the differences statistically significant at
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the p<.01 level, f = 6.340. The researchers’ results support the hypothesis that teacher
attendance influences student achievement.
Many studies report a slight negative relationship between teacher attendance and
student achievement (Tingle et. al, 2012). Moreover, in an effort to add to the existing
research on the topic, Tingle, Schoeneberger, Schools, Wang, Algozzine, and Kerr (2012),
conclude that there is a negative relationship between teacher attendance and student
achievement. The more a teacher is not in school, the lower the students’ score on
standardized tests. In a report conducted for the Center for American Progress, Miller
(2012) asserted:
On any given school day, up to 40 percent of teachers in New Jersey’s Camden
City Public Schools are absent from their classrooms. Such a high figure probably
would not stand out in parts of the developing world, but it contrasts sharply with
the 3 percent national rate of absence for full-time wage and salaried American
workers, and the 5.3 percent rate of absence for American teachers overall . . . .
Notwithstanding concerns about equity, attention to this issue is appropriate for
two reasons: First, teachers are the most important school-based determinant of
students’ academic success. It’s no surprise researchers find that teacher absence
lowers student achievement. Second, resources are scarce, and any excess of
funds tied up in teacher absence, which costs at least $4 billion annually, should
be put to better use (p. 1).
Teacher attendance has important financial and nonfinancial costs. Policymakers and
educational leaders need not only to recognize the financial cost of teacher absence but to
understand the nonfinancial cost, such as decreases in student achievement, student
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attendance, staff morale, and an overall negative effect on a school’s climate and culture.
Percentage of Staff with Master’s Degree or Higher
This school variable is particularly interesting because although there is a large
body of research that explores teacher credentials and its influence on student
achievement, the results are mixed. One would think that the higher the degree of
education a teacher attains, the better their students achieve. Studies, however, do not
always confirm this hypothesis.
It is now conventional knowledge in the field of education that teachers are the
number one school-based factor that influences student achievement (Darling-Hammond,
2000; Miller, 2012); however, what is still debated is what specific teacher characteristics
make a highly-effectively teacher. Education leaders would like to answer this question
in an attempt to hire, train, and retain highly effective teachers. Teacher characteristics
such as experience, teacher licensure test scores, college GPA, and advanced degrees are
just some of the many characteristics of teachers that may influence and/or predict
effectiveness.
According to the U.S. Department of Education, Institute of Education Sciences,
National Center for Education Statistics, National Assessment of Educational Progress
(NAEP) (2016), in 2011, 48% of fourth grade teachers in the United States held a
master’s degree. New York had the highest percentage of fourth grade teachers with a
master’s degree (86%) and Louisiana had the lowest percentage of fourth grade teachers
with a master’s degrees (21%). Additionally, the U.S. Department of Education reports
that fourth and eighth grade students who had teachers with master’s degrees scored
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higher on reading and math assessments every year since 2005, compared to their peers
who had teachers with a bachelor’s degrees.
In a 2009 study, Colquitt found that various teacher characteristics, such as degree
level and certifications, were significant predictors of student success, norm-referenced
tests (R2 = .70, p < .001) and criterion-referenced tests (R2 = .62, p < .001). Clotfelter,
Ladd, and Vigdor (2007), however, find that although it may seem counterintuitive,
elementary school teachers who earn a master’s degree do not increase student
achievement. Clotfelter, Ladd, and Vigdor (2007), did however conclude that when
looking specifically at mathematics achievement, teacher credentials influence student
achievement and the effects are especially large. Rice (2003) reviewed five different
studies that focused on teachers with advanced degrees, and it was concluded that
teachers who have advanced degrees had no significant influence on student achievement
(Harnisch, 1987; Link & Ratledge, 1979; Monk, 1994; Murnane & Phillips, 1981;
Summers & Wolfe, 1977).
Specifically in regard to mathematics achievement, Betts, Zau, and Rice (2003),
and Nye, Konstantopoulos, and Hedges (2004) found positive correlations between
student achievement and teachers with a master’s degree. Betts et al. (2003) assert that
students who had teachers with a master’s degree outperformed students who had
teachers with a bachelor’s degree, reporting a positive, statistically significant
relationship. Similarly, Nye et al. (2004) found a positive, statistically significant
relationship between teacher education and student achievement in Grade 3 mathematics.
In a study conducted by Michel (2008), a weak positive relationship was reported
between increases in school percentages of teachers with a master’s degree and student
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performance on the New Jersey Assessment of Skills and Knowledge in Grade 4. Michel
(2008) reported that when controlling for various student and school variables, there is a
positive statistically significant relationship between the percentage of teachers with a
master’s degree (independent variable) and student performance on NJ ASK 4
(dependent variable) with β = .102, t=3.445, and p<.001. Michel also reported a negative
statistically significant relationship between the percentage of teachers with a doctorate
degree (independent variable) and student performance on NJ ASK 4 (dependent
variable) with β= .012, t=.441, and p<.659.
Vandersall, Vruwink, and Lavenia (2012) conducted a statewide, longitudinal
study in an effort to explore the relationship between teachers with a master’s degree in
Elementary Reading and Literacy and student achievement in Reading and Language
Arts. For this study student achievement was measured by the Georgia CriterionReferenced Competency Test (CRCT). The population of this study consisted of 4,106
teachers and 205, 226 students in second through fifth grades. The researchers utilized
data from 2004-2010. The researchers reported a statistically significant relationship
between teacher’s with a master’s degree in Elementary Reading and Literacy and
student achievement on the LAL portion of the state assessment. Specifically, Vandersall,
Vruwink, and Lavenia’s (2012) findings indicate that “students whose teachers held a
master’s degree performed .02 standard deviations higher in both language arts and
reading. This is statistically significant at p < .01 for both” (p. 3).
In conclusion, since there seems to be mixed results in regard to the percentage of
staff with a master’s degree or higher and its effect on student achievement, more
research is needed. Based on the assumption that more knowledge is better, it seems that

46
teachers attaining higher degrees would impact student achievement in a positive way, as
long as the quest for higher degrees is directly related to the content in which they are
teaching.
School Variables
School Size: Total Enrollment
School size is a school variable reported by the New Jersey Department of
Education on the NJ School Report Card. There is a body of research focused on school
size and its influence on student achievement. Education leaders and policymakers
would like to know the optimal size of a school to increase student achievement and
support students during their information-to-knowledge journey.
School quality, generally speaking, is considered an important predictor of student
performance (Altonji & Mansfield, 2011). School size is one characteristic of school
quality and arguably a factor that lawmakers and administrators can control. Gershenson
and Langbein (2015) report that the average United States primary school enrolls
approximately 480 students (primary schools are any public schools in which the highest
grade is fourth, fifth, sixth, seventh, or eighth). Although larger schools may cost less to
run, the non-financial expenses may outweigh the financial benefits. Gottfredson &
DiPietro (2011), for example, assert that larger schools may hinder social and cognitive
development as well as have higher rates of absences and behavior issues. Haller (1992),
Johnston (2009), and Leung & Ferris (2008) all report higher instances of disciplinary
reports due to larger than average school size. Additionally, Gottfredson and DiPietro
(2011) report that research has shown that students with learning disabilities and
socioeconomically disadvantaged students are the two subgroups within schools that are

47
most negatively influenced by school size.
School size and its influence on student achievement is not a new focus of
research. Jewell (1989), for example, asserted that large schools generally have lower
student achievement and higher dropout rates compared to smaller schools with lower
total enrollment. Additionally, in a study conducted by Fowler and Walberg (1991), the
researchers found school size to be a statistically significant predictor of student
achievement, specifically in mathematics and writing. School size was found to be
statistically significant, even after controlling for SES.
Since fiscal responsibility is a focus of many stakeholders, school size is often a
target variable of interest. Larger schools tend to be more economically efficient;
however, the non-financial costs also have to be examined. The North Carolina State
Department of Education (2000) published a report and concluded that a majority of the
research on the topic finds that smaller schools are more effective. The NCDOE (2000)
declares, “According to the available research on school size and its relationship to
student achievement and behavior, the large majority of studies indicate that smaller is
better” (p. 24).
Length of School Day
President Obama has been clear in regard to his approach to school reform; he
feels that more time in school is necessary to meet the challenges of our new society.
Obama is not the only politician that feels more time in school will increase student
achievement. Arne Duncan, former U.S. Secretary of Education, once said the following:
Whether educators have more time to enrich instruction or students have more
time to learn how to play an instrument and write computer code, adding
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meaningful in-school hours is a critical investment that better prepares children to
be successful in the 21st century. (as cited in Smyth, 2013, p. 1)
Additionally, New Jersey Governor Chris Christie and former New Jersey Commissioner
of Education Chris Cerf are also outspoken advocates of increasing time in school. Many
proponents cite an increased need for international competitiveness as the main reason for
increasing the length of time in school.
Length of school day is a school variable reported by the New Jersey Department
of Education. Although many people believe length of school day directly influences
student achievement, the research is mixed on the issue and does not always support this
commonly held belief. Length of school day and its effect on student achievement is an
important variable to explore because it is a factor that can be controlled by education
leaders, administration, and policymakers.
Based on the theory of production function, one would think that the more
students there are in school, the more that they will learn; however, this school-based
variable is much more complex than it seems. Kolbe, Partridge, and O'Reilly (2012), for
example, did not attempt to make a connection between length of school day and student
achievement, but rather gathered and reported data about time in school in an attempt to
understand the distribution of time in schools and trends over time. Kolbe et al. (2012)
believe there is a major information gap in regard to time as it pertains to school.
Moreover, since many schools are increasing time in school, it is imperative that
information gaps are filled and studies are conducted in order to explore this current
reform initiative. Kolbe et al. (2012), assert that in order for time to increase student
achievement, it is essential that schools focus on how that time is used.
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In regard to length of school day and its influence on student achievement, Long
(2014) reports the following:
Educational reformers use international evidence to argue that increasing the
number of days in school and the length of the school day will improve academic
achievement. However, the international data used to support these claims (1999
Third International Math and Science Survey and 2000 Program for International
Student Assessment) show no correlation between time in school and
achievement (p. 351).
Long (2014) re-examined the effects of instructional time, using improved measures,
more extensive data, and multilevel models. Long (2014) used the 2006 Program for
International Student Assessment data and compared and contrasted the results with the
1999 Third International Math and Science Survey and 2000 Program for International
Student Assessment data. Long’s research yielded mixed results; therefore, he calls for
more research on the topic. In his study, Long (2014) concludes the following:
If the PISA 2000 results are true, it is possible that a dramatic increase in
spending to increase instructional time could be a waste of resources and possibly
lead to students being forced to waste time in poorly taught traditional
lecture-based classes with no gains in achievement. The more plausible PISA
2006 results imply that increases in learning time could dramatically improve
student performance. It is possible that increased instructional time could be
a tool to increase achievement and narrow educational inequalities both
within and between countries. However, to date, we do not have sufficient
evidence to make definitive claims about the effect of instructional time. To

50
determine the effectiveness of increasing instructional time and to avoid
wasting resources on a potentially inefficient intervention, we need a much
closer examination of the use of time during the school day in the United
States and internationally. (p. 382)
Long’s study is consistent with the findings on the topic. Results are mixed in regard to
length of school day and its effect on student achievement. Long was not the first to
examine length of school day or cross-national educational inequalities and opportunities.
Many advocates of extending the school day and/or the school year focus on student
achievement as it pertains to national and international achievement.
The issue of time is not a new notion in our public education system. In 1894,
United States Commissioner of Education William T. Harris argued that urban public
schools should be open year round (Education Commission of the States, 2005). Led by
President Ronald Reagan in 1983, the National Commission on Excellence produced A
Nation at Risk: The Imperative for Educational Reform, urging America to reevaluate
our educational system as well as increase learning time for all students. Eleven years
later, the National Education Commission of Time and Learning published Prisoners of
Time (1994), which called for a transformation of the American school system as we
know it and again called for more time in school. Today, local, state, and federal
bureaucrats are still urging education leaders to reevaluate our education system in an
effort to close the ever-growing achievement gap, citing increased time in school as the
number one reform initiative.
In an effort to find evidence to support this highly debated, commonly suggested
reform initiative, deAngelis (2014) and Sammarone (2014) recently conducted empirical
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research to explore this issue. deAngelis (2014) looked at the influence of length of
school day on Grade 11 NJ HSPA scores and concluded that the independent variable
(length of school day) does not have a statistically significant relationship with the
dependent variable (NJ HSPA passing percentages) when analyzing Language Arts
Literacy scores. In math, deAnglis (2014) found length of school day accounted for 1.8%
of the variance. deAngelis’ (2014) study adds to existing literature on the topic; however,
it focuses only on public high schools in the state of New Jersey, and more research in
necessary. Sammarone (2014) also looked at length of school day and its influence on
student achievement; however, her study focuses on Grades 6, 7, and 8. Sammarone’s
study demonstrated that the target variable of interest, length of school day, had only a
small influence on the outcome variables, NJ ASK 6, 7, and 8 scores. Sammarone
(2014) found the variable length of school day to be a statistically significant variable;
however, the R-squared contribution of this variable was minimal, ranging from 0.2% to
1.2% in all six models included in the study.
For many years policymakers have been proposing and implementing extended
learning time initiatives and programs as a reform effort to improve student outcomes. In
recent years this reform initiative has reemerged as a controversial issue in the world of
education. There are many factors that need to be considered before a drastic change in
our school system is implemented. Empirical research is necessary for sound, data-based
decisions.
Conclusion
In order to find the most influential variables on elementary school student
achievement, an array of variables were examined. This study was inspired by existing
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literature, specifically the work of deAngelis (2014) and Sammarone (2014) and will add
to the research by providing additional data and information in regard to the predictive
power of various student, staff, and school variables on student achievement on the New
Jersey ASK Language Arts Literacy and Mathematics in Grades 4 and 5. This review of
the literature was used to identify and examine existing literature in regard to the
significance of various student, staff, and school variables. It is my intention to provide
educational leaders, as well as administrators, policymakers, and families with evidence
about a variety of variables and their effect on student achievement, specifically length of
school day and its influence on student achievement. In conclusion, educational
stakeholders need to work together to increase student achievement and close the
achievement gaps. Research and empirical data are needed as evidence to support
educational reform efforts. It is imperative that we move forward with reforms based on
sound, empirical research that maximizes our knowledge of variables that influence and
affect student achievement.
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CHAPTER III
METHODOLOGY
This relational, non-experimental, explanatory, cross-sectional study with
quantitative methods provides descriptive research about the relationship between the
length of school day and student achievement scores on the 2011 NJ ASK 4 & 5. The
study was conducted to explain the influence of the target variable of interest, length of
school day, on Grades 4 and 5 student achievement in Math and Language Arts Literacy
in the State of New Jersey, while controlling for other student, staff, and school variables.
School was considered the unit of analysis. Various simultaneous multiple regressions
were conducted in order to analyze the strength and direction of the relationship between
the target variable of interest and other student, staff, and school variables and student
achievement as measured by the NSK 4 & 5 LAL and Math.
Research Questions
Overarching Research Question
What is the influence of length of school day on Grades 4 and 5 proficiency
percentages on the 2011 New Jersey Assessment of Skills and Knowledge in Language
Arts and Mathematics when controlling for student, staff, and school variables?
Subsidiary Research Questions
Research Question 1: What is the influence of length of school day on fourth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
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Research Question 2: What is the influence of length of school day on fourth
grade student achievement in Mathematics as measured by the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Research Question 3: What is the influence of length of school day on fifth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Research Question 4: What is the influence of length of school day on fifth
grade student achievement in Mathematics as measured by the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Null Hypotheses
Null Hypothesis 1: No statistically significant relationship exists between length
of school day and the Grade 4 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 2: No statistically significant relationship exists between length
of school day and the Grade 4 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 3: No statistically significant relationship exists between length
of school day and the Grade 5 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
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Null Hypothesis 4: No statistically significant relationship exists between length
of school day and the Grade 5 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
In order to analyze the relationship between length of school day and student
achievement, data were gathered from the 2011 NJ School Report Card. Data from 2011
were used because that was the last year New Jersey reported all relevant data required
for this study. According to the 2011 NJ ASK Technical Report, published in April 2012,
the NJ ASK is reasonable, reliable, and valid. Moreover, it is important to note, that this
standardized test is just one component of a complex system designed to give an
indication of student progress. This standardized test, in conjunction with other forms of
assessment, should be used to help schools assess student achievement and consequently
improve student learning (NJDOE, 2012). The New Jersey Department of Education, in
compliance with federal law, ensures that their assessments are valid and reliable. The
NJ ASK was designed under the assumptions of Classical Test Theory (CTT), thus
providing consistency and precision (NJDOE, 2010). Additionally, the NJDOE provides
appropriate evidence for validity in their annual technical reports.
Reliability and Validity
Reliability and validity are paramount when working with data and conducting a
quantitative research study. In fulfillment with federal law, the NJDOE utilizes
assessments that are both reliable and valid. The NJ ASK Grades 3-8 Technical Reports,
published annually, outlined the technical characteristics of the NJ ASK as well as
specifics about its development and administration. The evidence of the assessment’s
reliability and validity is presented in the 2011 NJ ASK Technical Report published by
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the New Jersey Department of Education. In regard to reliability and validity, the NJ
DOE reports (2012a), “Reliability of assessment is the degree to which assessment results
measure particular knowledge and skills. Validity of assessment is the degree to which an
assessment measures what it is intended to measure and the extent to which the
inferences made and actions taken on the basis of the assessment outcomes are accurate
and appropriate” (p. 25).
According to the New Jersey Department of Education’s Technical Report, great
lengths are taken to guarantee reliability and validity of their statewide-standardized test.
Cronbach’s coefficient alpha was used to calculate the variance of the raw
score (NJDOE, 2012a). According to Tavakol and Dennick (2011), Cronbach’s
coefficient alpha is the most commonly used measure of reliability. Moreover, Tavakol
and Dennick (2011) assert, “It is mandatory that assessors and researchers should
estimate this quantity to add validity and accuracy to the interpretation of their data”
(p. 54). Sammarone (2014, citing Periera, 2012; Tienken, 2008; Frisbie, 1988; Ruder &
Schafer, 2011) explained, “A reliability estimated of at least .85 out of a possible 1.00
should be used when an education leader makes high-stakes decisions about students” (p.
89).
The standard error of measurement (SEM) is another measure of reliability
reported by the New Jersey Department of Education (NJ DOE) in its Technical Report.
The NJ DOE reported that the standard error of measurement (SEM) for the 2011 New
Jersey Assessment of Skills and Knowledge was “reasonable and can be taken into
account when interpreting the scores for individual students” (NJDOE, 2012a, p. 112).
The standard error of measurement (SEM), according to Harville (1991), “is the
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standard deviation of errors of measurement that are associated with test scores from a
particular group of examinees” (p. 181). Below are the coefficient alpha scores (see
Table 2) and the standard error of measurement as reported by the New Jersey
Department of Education (2012a):
Table 2
2010-2011 NJ ASK Coefficient Alpha and SEM by Grade and Content Area
Grade Level & Subject

Coefficient Alpha Score

Standard Error of
Measurement (SEM)

4th Grade LAL

0.84

3.24

5th Grade LAL

0.87

3.30

4th Grade Math

0.90

3.19

5th Grade Math

0.92

3.02

Research Design
Since the intended objective of this study was to explain the influence of student,
staff, and school variables on student achievement, a relational study was conducted to
explore the degree and magnitude of the relationship between the variables and student
achievement. Although experimental studies are also important, a non-experimental
study was conducted because the specific variables used in this study were unable to be
manipulated. Moreover, Johnson (2001) and Kerlinger (1986) remind us that nonexperimental, quantitative studies are a significant, appropriate, and highly descriptive
mode of research in education. The time dimension for this study was cross-sectional
due to the fact that data from a single moment in time were utilized. It was the
researcher’s intention to maximize objectivity by analyzing existing data, identify factors
that influence an outcome, and determine to what degree the relationship exists between
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specific variables and student achievement. Consequently, it was determined that a
quantitative relational approach was the best method to use for this study.
In order to determine which student, staff, and school variables had a significant
influence on student achievement as measured by the 2011 NJ ASK 4 and 5,
simultaneous regression models were employed. The independent variables used in the
analyses were the following: student mobility, student attendance, percentage of students
eligible for free or reduced-price lunch (SES), percentage of students with limited
English proficiency (LEP), percentage of students with disabilities, staff mobility, staff
attendance, percentage of staff with master’s degree or higher, length of school day, and
school size. The regression models facilitated the explanation of the variance in the
dependent variable, NJ ASK 4 and 5 scores. By controlling for the aforementioned
predictor variables, as identified by the literature, one can better understand the amount
of variability the target variable of interest has on student performance, specifically on
the NJ ASK 4 and 5 in LAL and Math.
Sample Population
The sample population for this study was drawn from the New Jersey Department
of Education 2011 School Report Card Data. Only public elementary schools in New
Jersey that contained Grades 4 and 5 and had a maximum Grade of 6 were used for this
study. Additionally, only schools that reported testing and demographic data to the NJ
DOE were included in this study. The sample includes students from public elementary
schools in all eight New Jersey District Factor Groups (DFG).
District Factor Groups are categories created by the New Jersey Department of
Education for the purpose of comparing students and schools on statewide educational
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performance measures across varying economic demographics. The New Jersey
Department of Education (2015) explains that District Factor Groups categorize school
districts and serve as an approximate measure of a community’s socioeconomic status
(SES). District Factor Groups (DFG) are updated every ten years based on the Census
Bureau’s Decennial Census data. According to the New Jersey Department of Education
(2015), the following variables were used to calculate the District Factor Groups:
1. Percentage of adults with no high school diploma
2. Percentage of adults with some college education
3. Occupational status
4. Unemployment rate
5. Percentage of individuals in poverty
6. Median family income (USDOE, 2015)
Eight District Factor Groups (DFG) were created using the latest census data. The
groups are labeled as follows: A, B, CD, DE, FG, GH, I and J. Group A represents the
lowest socioeconomic districts in New Jersey and Group J represents the highest
socioeconomic districts in New Jersey.
Number of schools included from each grade and subject are as follows:


Grade 4 Language Arts (n =443)



Grade 4 Mathematics (n =443)



Grade 5 Language Arts (n =429)



Grade 5 Mathematics (n =434)
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Data Collection
Data for this study were collected from the 2011 New Jersey State Report Card,
provided by the New Jersey Department of Education via their website (NJDOE, 2012b).
The data were retrieved from the website via the DOE achieves, historical data, 2011
New Jersey State Report Card (issued March 2012). Data from all public, non-charter
elementary schools that tested fourth and fifth grade students in Mathematics and
Language Arts were included in an attempt to make inferences about length of school day
and student achievement. The data were retrieved, downloaded, and organized from
Excel spreadsheets. Schools that were not public elementary schools that reported testing
and demographic data were eliminated and the remaining school data were categorized
and organized. The following data were extracted from the NJDOE 2011 School Report
Card:


County Name



District Name



School Name



School Type



District Factor Group (DFG)



Student Mobility



Student Attendance



Percentage of Students Eligible for Free and Reduced-price Lunch (SES)



Percentage of Students with Limited English Proficiency (LEP)



Percentage of Students with Disabilities



Staff Mobility
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Staff Attendance



Percentage of Staff with Master’s Degree or Higher



School Size (Total Enrollment)



Length of School Day (Minutes)

Additionally, the results of the New Jersey Assessment of Skills and Knowledge 4
and 5 were included in the document. The NJ ASK uses a composite scoring range of
100-300 for both the Math and LAL section of the assessment. Students who score 199 or
less are considered Partially Proficient; between 200-249, Proficient; and 250 or higher,
Advanced Proficient. Consequently, aggregate NJ ASK student proficiency scores are
reported for each school by level of proficiency. The percentage of students who
received a score of Partially Proficient (≤199), Proficient (≥200 but ≤ 249), and
Advanced Proficient (≥250) are included as individual reporting variables for each school.
For the purposes of this study, a fourth variable was created that summed up the total
percentage of the student body for each school that received scores of Proficient and
Advanced Proficient. For example:


The percentage of students who scored a 200 or above in Math – Grade 4



The percentage of students who scored a 200 or above in Language Arts –
Grade 4



The percentage of students who scored a 200 or above in Math – Grade 5



The percentage of students who scored a 200 or above in Language Arts –
Grade 5

Last, during the data collection portion of the study the schools included in the
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sample population were organized based on District Factor Groups (DFG). District
Factor Groups are the eight categories created by the New Jersey Department of
Education that group school districts based on socioeconomic status. Group A represents
the lowest socioeconomic group in New Jersey and group J represents the highest
districts with the highest socioeconomic level in New Jersey.
Data Analysis
Simultaneous multiple regressions were run using IBM’s SPSS statistical
software package. Standard beta coefficients were examined in order to determine the
strength and direction of the relationship between the predictor and outcome variables. In
order to determine if the samples were large enough to achieve statistical significance the
criteria presented by Field (2013) were utilized. Moreover, in regard to power, Field
(2013) writes as follows:
The simplest rule of thumb is that the bigger the sample size, the better: the
estimate of R that we get from regression is dependent on the number of
predictors, k, and the sample size, N. In fact, expected R for random data is k/(N1) . . . Obviously for random data we’d want the expected R to be 0 (no effect)
and for this to be true we need large samples. (p. 313).
Only public, non-charter, New Jersey elementary schools that had a maximum
grade of six were included in the study. The total number of schools that were originally
included in the data set was 781; once the list of schools was compiled, schools that did
not report all of the pertinent information were deleted. Consequently, there were 443
elementary schools included in the Grade 4 dataset, for both NJ ASK Language Arts and
Mathematics and 429 schools for the NJ ASK 5 Language Arts dataset and 434 for NJ
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ASK 5 Mathematics. The sample did provide adequate power to run all analyses. Using
Field’s (2013) suggested expected R for random data, k/ (N-1), all of the computed
“expected R” values were close to 0, meeting Field’s (2013) suggested parameters for
random data (see Table 3).
Table 3
Power: Expected R for Random Data
Dependent Variable Number of Predictors

Sample Size

Expected R

(Number of Schools included)

Grade 4 LA

10

443

.022

Grade 4 Math

10

443

.022

Grade 5 LA

10

429

.023

Grade 5 Math

10

434

.023

Once the data were retrieved and organized, they were then cleaned and formatted.
The data were then imported into IBM’s SPSS statistical software package and multiple
regressions were run. Simultaneous multiple regressions were used to examine the
relationship between the multiple independent variables, student mobility, student
attendance, percentage of students eligible for free and reduced-price lunch (SES),
percentage of students with limited English proficiency (LEP), percentage of students
with disabilities, staff mobility, staff attendance, percentage of staff with master’s degree
or higher, length of school day, and school size: total enrollment, on a single dependent
variable, student achievement (NJ ASK 4 5 Language Arts and Mathematics results).
To determine if the population was normally distributed, tests of normality were
utilized. For the purposes of this study, ten different predictor variables were initially
used in simultaneous regression models. Individual simultaneous regression models were

64
conducted to ascertain what significant predictor variables explained the greatest amount
of variance in NJ ASK Grade 4 and Grade 5 Math and Language Arts aggregate
proficiency percentages by school. The following models were created and analyzed for
the study:
1. Simultaneous Multiple Regression Models


Model I A – LAL 4th Grade – All staff, student, and school variables



Model I B – Math 4th Grade – All staff, student, and school variables



Model II A – LAL 5th Grade – All staff, student, and school variables



Model II B – Math 5th Grade – All staff, student, and school variables

2. Reduced Simultaneous Multiple Regression Models


Model III A – LAL 4th Grade – Variables found to be significant in
the preliminary regression



Model III B – Math 4th Grade – Variables found to be significant in the
preliminary regression



Model IV A – LAL 5th Grade – Variables found to be significant in the
preliminary regression



Model IV B – Math 5th Grade – Variables found to be significant in
the preliminary regression
Dependent Variable

The dependent or outcome variable for this study is student achievement. For the
purpose of this study, student achievement was measured by the aggregate percentage of
students in each school who scored Proficient (scored between 200-249) or Advanced
Proficient (250-300) in Grades 4 and 5 in Mathematics and Language Arts on the 2011
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New Jersey Assessment of Skills and Knowledge. These scoring categories were
developed and reported by the New Jersey Department of Education. Essentially the
dependent variable is the percentage of students in each school who were found
Proficient in each subject area by the NJDOE.
Conclusion
The purpose of this study was to explain the relationship between length of school
day and student achievement. This relational, non-experimental, explanatory, cross
sectional study uses data that was retrieved from the 2011 New Jersey State Report Card
(issued March 2012). Results from the high-stakes state test, 2011 New Jersey
Assessment of Skills and Knowledge, were utilized and analyzed for this study. The
researcher used Language Arts and Mathematics achievement data and focused on fourth
and fifth grade students. Moreover, various statistical tests were employed to determine
the strength and direction of the relationship among variables using IBM’s SPSS
statistical software package.
There is a void in the literature and research that focuses on length of school day
and its influence on student achievement. Although highly debated, literature on the topic
is inconsistent and lacks empirical data. Currently, length of school day is a greatly
disputed issue in education that has a multitude of intended, as well as unintended results.
Advocates of lengthening the school day believe that more time in school will result in an
increase in student achievement (Farbman & Kaplan, 2005). Moreover, some
researchers assert that students that are disadvantaged tend to benefit the most from
increased time in school (Patall et al., 2010). However, opponents caution stakeholders
that more is not always better. Many skeptics argue that more time in school does not
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necessarily translate into an increase in student achievement because more time in school
does not guarantee an increase in quality instructional time (Aronson et al., 1999;
Karweit, 1985; Levin, 1984; Silva, 2007). Additionally, there are a plethora of costs
related to this reform, both financially and socially. The results from this study can help
education leaders, administrators, and community stakeholders make informed, researchbased decisions in regard to the optimal time students should be in school so that
achievement gaps are closed and student achievement is maximized.
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CHAPTER IV
ANALYSIS OF THE DATA
INTRODUCTION
This relational, non-experimental, explanatory, cross-sectional study with
quantitative methods was conducted to explain the influence of student, staff, and school
variables on fourth and fifth grade student achievement in Mathematics and Language
Arts Literacy in the state of New Jersey. The target variable of interest for this study was
length of school day and the unit of analysis was school level. This study provides
descriptive research on the relationship between school day length and student
achievement as well as with other predictor variables that influence student achievement.
The overarching research question, subsidiary research questions, and null hypotheses are
as follows:
Overarching Research Question
What is the influence of length of school day on Grades 4 and 5 proficiency
percentages on the 2011 New Jersey Assessment of Skills and Knowledge in Language
Arts and Mathematics when controlling for student, staff, and school variables?
Subsidiary Research Questions
Research Question 1: What is the influence of length of school day on fourth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Research Question 2: What is the influence of length of school day on fourth
grade student achievement in Mathematics as measured by the 2011 New Jersey
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Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Research Question 3: What is the influence of length of school day on fifth
grade student achievement in Language Arts Literacy as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Research Question 4: What is the influence of length of school day on fifth
grade student achievement in Mathematics as measured by the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Null Hypothesis 1: No statistically significant relationship exists between length
of school day and the Grade 4 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 2: No statistically significant relationship exists between length
of school day and the Grade 4 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 3: No statistically significant relationship exists between length
of school day and the Grade 5 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Null Hypothesis 4: No statistically significant relationship exists between length
of school day and the Grade 5 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
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The purpose of this study was to explain the relationship between length of school
day and student achievement. Currently there is a void in the literature and research that
focuses on length of school day and its influence on student achievement, specifically at
the elementary level. Although adjusting the length of the school day is a reform tactic
often suggested by bureaucrats, literature on the topic is inconsistent and lacks empirical
data. This study adds to the current literature.
Data
The data for this study were obtained from the New Jersey Department of
Education website. The 2011 NJ School Report Card data (issued March 2012) were
utilized for this study because 2011 was the most recent year that the New Jersey
Department of Education included all the variables needed for this study. The NJDOE
reports that the data presented in the 2011 report card are data from the 2010-2011 school
year. It is also noted that the enrollment numbers are based on enrollment as of October
15, 2010. All the data reported are school-level data, except for the financial data, which
are district-level information.
The following provides the NJ School Report Card definitions for only
the variables used in this study. All terms have been obtained from the New Jersey
School Report Card in the Historical Report Card Data 2011 Definitions page via the
New Jersey Department of Education Website.
District Factor Group (DFG) is an indicator of the socioeconomic status of
citizens in each district and has been useful for the comparative reporting of test
results from New Jersey’s statewide testing programs. The measure was first
developed in 1974 using demographic variables from the 1970 United States
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Census. A revision was made in 1984 to take into account new data from the 1980
United States Census. The DFG designations were updated again in 1992 after the
1990 census. The current DFG designations are based upon the 2000 census,
using the following demographic variables. They range from A (lowest
socioeconomic districts) to J (highest socioeconomic districts) and are labeled as
follows: A, B, CD, DE, FG, GH, I, J (NJDOE, 2012b).
Faculty Attendance Rate: This is the average daily attendance for the faculty of
the school. It is calculated by dividing the total number of days present by the
total number of days contracted for all faculty members (NJDOE, 2012b).
Faculty Mobility Rate: This represents the rate at which faculty members come
and go during the school year. It is calculated by using the number of faculty who
entered or left employment in the school after October 15 divided by the total
number of faculty reported as of that same date (NJDOE, 2012b).
Faculty and Administrator Credentials: These are percentages of faculty and
administrative members in the school who hold a bachelor’s, master’s, or doctoral
degree (NJDOE, 2012b).
Length of School Day: This is the amount of time a school is in session for a
typical student on a normal school day (NJDOE, 2012b).
Limited English Proficient (LEP) Students: This is the percentage of LEP
students in the school. It is calculated by dividing the total number of students
who are in limited English proficient programs by the total enrollment (NJDOE,
2012).
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Student Attendance Rate: These are the grade-level percentages of students on
average who are present at school each day. They are calculated by dividing the
sum of days present in each grade level by the sum of possible days present for all
students in each grade. The school and state totals are calculated by the sum of
days present in all applicable grade levels divided by the total possible days
present for all students (NJDOE, 2012b).
Student Mobility Rate: This is the percentage of students who both entered and
left during the school year. The calculation is derived from the sum of students
entering and leaving after the October enrollment count divided by the total
enrollment (NJDOE, 2012b).
Students with Disabilities: This shows the percentage of students with an
Individualized Education Program (IEP), including speech, regardless of
placement and programs. This is calculated by dividing the total number of
students with IEPs by the total enrollment. (NJDOE, 2012b)
Once the data were extracted, formatted, cleaned, and compiled, simultaneous
multiple regressions were run via IBM SPSS Statistical Software, Version 23. It was the
intention of the researcher to find out if length of school day has a statistically significant
influence on student achievement at the elementary level while controlling for student
and school level variables. For the purpose of this study, student achievement is
measured by the statewide standardized test, New Jersey Assessment of Skills and
Knowledge (NJ ASK) 4 and 5.
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Only public, non-charter, New Jersey elementary schools that had a maximum
grade of six were included in the study. Schools from all District Factor Groups (DFG)
were represented in the sample population (see Appendix A). District Factor Groups
(DFG) are the eight categories created by the NJ DOE and are used to compare students
and schools based on economic demographics. The total number of schools that were
originally included in the data set was 781; once the list of schools was compiled, schools
that did not report all of the pertinent information were deleted. Consequently, there
were 443 elementary schools included in the Grade 4 dataset for both NJ ASK Language
Arts and Mathematics, 429 schools for the NJ ASK 5 Language Arts dataset, and 434 for
NJ ASK 5 Mathematics. The sample did provide adequate power to run all analyses.
Using Field’s (2013) suggested expected R for random data, k/ (N-1), all of the computed
“Expected R” values were close to 0, meeting Field’s (2013) suggested parameters for
random data (see Table 3).

Table 3
Power: Expected R for Random Data
Dependent Variable Number of Predictors

Sample Size

Expected R

(Number of Schools included)

Grade 4 LA

10

443

.022

Grade 4 Math

10

443

.022

Grade 5 LA

10

429

.023

Grade 5 Math

10

434

.023

73

Variables
The dependent or outcome variable used for this study was the New Jersey
Assessment of Skills and Knowledge 2011 Grades 4 and 5 Language Arts and
Mathematics. Current and historical research in the field suggests the following variables
influence student achievement and therefore were used as the independent or predictor
variables for this study: (a) student variables: student mobility, student attendance,
percentage of students eligible for free and reduced-price lunch (SES), percentage of
students with limited English proficiency (LEP), and percentage of students with
disabilities, (b) staff variables: staff mobility, staff attendance, and percentage of staff
with master’s degree or higher, (c) school variables: length of school day and school size,
as defined by total student enrollment (see Table 4).
Table 4
Independent Variables Used in the Study
Variable

Label

Description

Limited English Proficiency

LEPCT

Percent of language/Percent of
LEP/ELL students.

Length of School Day

SDL

Faculty Mobility

FMOBILITY

Length of school day in
minutes
Percent of faculty who entered
or left the school during the
school year.

Students with Disabilities

Disab

School Size

SchoolSize

Student Attendance
Student Mobility
Staff with Master’s Degree or
Higher

Attendance
STMOB
MAPLUS

Percent of students with an
IEP
Total School Enrollment as of
October 15, 2010
Student Attendance Rate
Student Mobility Rate
Percentage of faculty
possessing a Master’s Degree
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Socio-Economic Status

SESED

Faculty Attendance

FATTEND

or Higher
Percentage of students who
are economically
disadvantaged (Qualify for
Free or Reduced Lunch)
Faculty Attendance Rate

Procedure
The data set for each grade and subject were entered into IBM’s SPSS statistical
software system. Each grade and subject was entered individually to determine the
significance levels of each independent variable as well as their predictive strength.
The first step after entering the data into SPSS was to check that the data met the
assumptions of regression. The two primary assumptions of regression are that the data
are normally distributed and that the residuals are not correlated. Both assumptions of
regression were checked and met. To determine normality of the data distributions, the
“Explore” command was run via SPSS and the skewness statistic was checked. The
output indicated that in all cases the dependent variables were normally distributed since
none of the skewness metrics exceeded +1.5 or -1.5; additionally the significant predictor
variables, as well as the variable of focus, were also checked (see Tables 5-8). The
Durbin-Watson statistic was also reviewed and indicated that the residuals for all
regression analyses ranged between 1 and 4, indicating that the residuals were not
correlated (see Table 9).
Table 5
Assumption Check for Regression I – NJ ASK 4 LAL
Variable

Skewness Metric

Total Proficient and Advanced
Proficient on NJ ASK 4 LAL

-.610

75
Length of School Day

.144

Percentage of Students
Eligible for Free and Reduced
Lunch (SES)

.344

Student Attendance

-1.167

Percentage of Students with
Disabilities

.553

Percentage of Staff with
Master’s Degree or Higher

1.480

School Size

1.480

Table 6
Assumption Check for Regression II – NJ ASK 4 MATH
Variable

Skewness Metric

Total Proficient and Advanced
Proficient on NJ ASK 4
MATH

-1.122

Length of School Day

.144

Percentage of Students
Eligible for Free and Reduced
Lunch (SES)

.344

Student Attendance

-1.167

Percentage of Students with
Disabilities

.553

Percentage of Staff with
Master’s Degree or Higher

.381

School Size

1.480
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Table 7
Assumption Check for Regression III – NJ ASK 5 LAL
Variable

Skewness Metric

Total Proficient and Advanced
Proficient on NJ ASK 5 LAL

-.403

Length of School Day

.114

Percentage of Students
Eligible for Free and Reduced
Lunch (SES)

.364

Student Attendance

-1.088

Percentage of Students with
Disabilities

.558

Percentage of Staff with
Master’s Degree or Higher

.388

School Size

1.471

Table 8
Assumption Check for Regression IV – NJ ASK 5 MATH
Variable

Skewness Metric

Total Proficient and Advanced
Proficient on NJ ASK 5
MATH

-1.231

Length of School Day

.115

Percentage of Students
Eligible for Free and Reduced
Lunch (SES)
Student Attendance

.346

Percentage of Students with
Disabilities

-1.122
.560
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Percentage of Staff with
Master’s Degree or Higher

.402

School Size

1.480

Student Mobility

1.101

Table 9
Durbin-Watson Statistic for Each of the Initial Regressions
Regression Model

Durbin-Watson Statistic

Regression Model I:
Total Proficient and Advanced Proficient on NJ ASK 4 LAL

2.055

Regression II:
Total Proficient and Advanced Proficient on NJ ASK 4 MATH

2.055

Regression III:
Total Proficient and Advanced Proficient on NJ ASK 5 LAL

1.969

Regression IV:
Total Proficient and Advanced Proficient on NJ ASK 5 MATH

1.982

Descriptive statistics for all dependent/outcome variables used in the regression
models are included in Table 10. These data demonstrate the normality of the
distributions as well as provide descriptive statistics for each of the dependent/outcome
variables. Of the 443 schools included in the dataset, the mean percentage of students
who had a minimum score of 200 on the NJ ASK 4 in Language Arts Literacy was
56.929. On average, 76.095% of schools in the dataset had students that were Proficient
or Advanced Proficient on the NJ ASK 4 Mathematics. The mean percent of students in
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each dataset who passed the NJ ASK 5 LAL was 55.217 and NJ ASK 5 Mathematics was
77.262.
Table 10
Descriptive Statistics for Dependent Variables in Each Model
Variable

N

Mean

Median

Advanced
Proficient and
Proficient on Grade
4 LAL
Advanced
Proficient and
Proficient on Grade
4 MATH
Advanced
Proficient and
Proficient on Grade
5 LAL
Advanced
Proficient and
Proficient on Grade
5 MATH

443

56.929

59.200

Standard
Deviation
18.479

443

76.095

80.000

15.793

429

55.217

57.700

17.895

434

77.262

81.300

15.864

After the assumptions were checked and met, simultaneous multiple regressions were run
individually for each subject and grade (see Table 11). In the first regression all ten
variables were included to determine which variables were statistically significant for
each model. Then the models were rerun with only the variables that were determined to
be significant in the first regression model (see Table 12).
Table 11
Initial Regressions for Each Dependent Variable
Regression
Regression I

Dependent Variable
Total Proficient and Advanced
Proficient on NJ ASK 4 LAL

Independent/ Predictor Variables




Student Mobility
Student Attendance
Percentage of Students Eligible for Free
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Regression II

Total Proficient and Advanced
Proficient on NJ ASK 4 Math



Regression III

Total Proficient and Advanced
Proficient on NJ ASK 5 LAL






Regression IV

Total Proficient and Advanced
Proficient on NJ ASK 5 Math




and Reduced Lunch (SES)
Percentage of Students with Limited
English Proficiency (LEP)
Percentage of Students with Disabilities
Staff Mobility
Staff Attendance
Percentage of Staff with Master’s
Degree or Higher
Length of School Day
School Size

Table 12
Variables Found to be Statistically Significant in Each Model
Regression
Regression I

Dependent Variable
Total Proficient and Advanced
Proficient on NJ ASK 4 LAL

Independent/ Predictor Variables


Student Attendance



Percentage of Students Eligible for Free
and Reduced Lunch (SES)



Percentage of Students with Disabilities



Percentage of Staff with Master’s Degree
or Higher

Regression

Total Proficient and Advanced
Proficient on NJ ASK 4 Math

II



Student Attendance



Percentage of Students Eligible for Free
and Reduced Lunch (SES)



Percentage of Students with Disabilities



Percentage of Staff with Master’s Degree
or Higher

Regression
III

Total Proficient and Advanced
Proficient on NJ ASK 5 LAL



Student Attendance



Percentage of Students Eligible for Free
and Reduced Lunch (SES)
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Percentage of Students with Disabilities



Percentage of Staff with Master’s Degree
or Higher

Regression
IV

Total Proficient and Advanced
Proficient on NJ ASK 5 Math



Student Mobility



Student Attendance



Percentage of Students Eligible for Free
and Reduced Lunch (SES)



Percentage of Students with Disabilities



Percentage of Staff with Master’s Degree
or Higher

Research Question 1: Analysis and Results
What is the influence of length of school day on fourth grade student achievement
in Language Arts Literacy as measured by the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables?
In an effort to answer this research question, various statistical analyses were run via
SPSS. The first regression that was run via SPSS was a simultaneous regression model
with all ten independent variables included (see Table 14). These variables were selected
based on the research findings of existing literature in the field. The initial simultaneous
multiple regression indicated that the variables with statistically significant beta
coefficients were the following: student attendance, percentage of students eligible for
free and reduced-price lunch (SES), percentage of students with disabilities, and
percentage of staff with master’s degree or higher. School size was retained for the next
regression because although it was not statistically significant in the preliminary
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regression model, p>.078 (see Table 14), it was the next closest variable in significance.
Similarly, school day length was found not to be statistically significant (p>.173);
however, since it is the target variable of interest, it was retained for the second
simultaneous multiple regression. In the first regression the R square was .626 and the
adjusted R squared was .618 (see Table 13). The variable SES had a VIF (variance
inflation factor) of 2.238, which is considered high by some (Field, 2013; Morgan et al.,
2013) and indicated the possibility of multicollinearity issues with other variables in the
mode
Table 13
Preliminary Grade 4 Language Arts Model Summary
Model Summaryb
Model

R

R Square

1

.791a

Adjusted R Square

.626

Std. Error of the Estimate

.618

Durbin-Watson

11.42700

2.055

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP, % Faculty
Mobility, Attendance, % Faculty Attendance, % LEP, % Student Mobility, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 LAL

Table 14
Preliminary Grade 4 Language Arts Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

234.233
SES - %
ED

-.421

ZeroBeta

56.889

.029

Statistics

t

Sig. order Partial Part Tolerance

VIF

-4.117 .000

-.629

14.303

.000

-.741

-.567

.421

.447 2.238
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% Disabled
w/IEP
% LEP

Attendance
School Size

School Day
Length
% Student
Mobility
% Faculty
Attendance
% Faculty
Mobility
MA Plus

-

-.379

.096

-.122

-3.934 .000

.041

-.186

-.045

.078

-.021

-.574 .566

-.308

-.028

3.045

.521

.206

5.841 .000

.530

-.005

.003

-.055

-1.767 .078

-.007

.057

.042

.041

1.364 .173

.066

-.102

.080

-.045

-1.288 .198

-.413

.040

.310

.004

.131 .896

.250

.006 .004

.856 1.169

.081

.118

.021

.688 .492

.034

.033 .020

.965 1.036

.133

.039

.106

3.414 .001

.245

.162 .100

.899 1.112

.116
.017

.271 .172
-.085

.052

.066 .040

-.062

.038

.893 1.120

.626 1.599
.697 1.435
.878 1.139

.956 1.046

.719 1.390

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 LAL

A solution for addressing the potential multicollinearity issue was to run a second
reduced model, simultaneous multiple regression using only those variables found to be
statistically significant in the preliminary regression run but with the inclusion of school
size (because it was almost a significant predictor) and length of school day (because it is
the target variable of interest). Six predictor variables were retained and four were
deleted.
The Model Summary (see Table 15) for Grade 4 Language Arts shows us that the
R Square of this model is .624 and the Adjusted R square is .619. The adjusted R Square
is the amount of the variance that can be explained in the outcome variable, total
Proficient & Advanced Proficient Gd 4 LAL when all predictors, school day length, MA
Plus, school size, SES - % ED, % disabled w/IEP, and student attendance are taken into
consideration. Thus, this model is predicting 62% of the variance in total Proficient and
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Advanced Proficient on the NJ ASK 4 Language Arts. Additionally, Table 16: The
Grade 4 Language Arts ANOVA table indicates that the regression was statistically
significant (F (6,436) = 120.756, p<.001).
Table 15
Second Simultaneous Multiple Regression for Grade 4 Language Arts Model Summary

Model R
1
.790a

R
Square
.624

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.619
11.40452

DurbinWatson
2.069

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 LAL

Table 16
Second Simultaneous Multiple Regression for Grade 4 Language Arts ANOVA Table

Model
1 Regression
Residual
Total

ANOVAa
Sum of Squares df Mean Square
94235.335
6
56707.500 436
150942.834 442

F

Sig.
15705.889 120.756 .000b
130.063

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 LAL
b. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, SES - % ED

The coefficients table (Table 17) shows that four out of the six predictor variables
that were included in the model are statistically significant. The variables found to be
statistically significant are the following: student attendance (p<.001), percentage of
students eligible for free and reduced-price lunch (SES) (p<.001), percentage of students
with disabilities (p<.001), and percentage of staff with master’s degree or higher (p=.001).
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Just as in the first regression, school size (p>.067) and school day length (p>.186) were
not statistically significant variables. The coefficients table also indicates that there are no
issues with multicollinearity. The variance inflation factors (VIF) range from 1.020–
1.382.
Squaring the standardized beta for each of the significant predictor variables
provides an effect size to determine the amount of variance of the outcome variable that
can be explained by each individual significant predictor variable. In this case, SES was
found to be the strongest contributor to the overall model, explaining 43.7% of the overall
variance in student performance on the Grade 4 LAL NJASK. The negative beta (β = .661, p < .001) indicates that as a school’s free and reduced-price lunch population
increases, the percentage of students Proficient in the school decreases. Attendance was
the next strongest predictor in the model (β = .210, p<.001), accounting for 4.41% of the
total overall explained variance in the model. The positive beta value indicates that as
student attendance increases, so does performance on the NJ ASK 4 Language Arts
Literacy. The predictor variable students with disabilities (percentage of students with an
IEP) was found to be the third contributor to the overall model, explaining 1.44% of the
overall variance in student performance on the Grade 4 LAL NJ ASK. The negative beta
(β = -.120, p <.001) indicates that as a school’s students with disabilities population
increases, the percentage of students Proficient on the NJ ASK 4 LAL assessment
decreases. The last predictor variable that was found to be statistically significant in this
model was faculty with a master’s degree or higher. The variable MA+’s positive beta (β
= .210, p < .001) indicates that as a school’s percentage of faculty with a master’s degree
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or higher increases, so does performance on the NJ ASK 4 Language Arts Literacy. This
predictor accounts for 1.04% of the total overall explained variance in the model.

Table 17
Second Simultaneous Multiple Regression for Grade 4 Language Arts
Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model

B

1 (Constant)

Error
-

236.338
SES - %
ED
% Disabled
w/IEP
Attendance
School
Size
School Day
Length
MA Plus

Statistics

Zerot

Beta

48.920

Sig.

order Partial Part Tolerance

VIF

-4.831 .000

-.443

.023

-.661

-.371

.095

3.115

-

-

.000

-.741

-.676

-.120

-3.893 .000

.041

-.183

.497

.210

6.271 .000

.530

-.005

.003

-.055

-1.837 .067

-.007

.055

.041

.039

1.325 .186

.066

.063 .039

.981 1.020

.128

.038

.102

3.401 .001

.245

.161 .100

.960 1.042

19.143

.562
.114

.288 .184
-.088

.054

.723 1.382

.910 1.099
.765 1.307
.973 1.028

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 LAL

Null hypothesis 1: No statistically significant relationship exists between school day
length and the Grade 4 Language Arts scores on the 2011 New Jersey Assessment of
Skills and Knowledge when controlling for student, staff, and school variables.
The researcher retains the null hypothesis based on the data analysis and findings
previously discussed. In both simultaneous multiple regressions, school day length was
not a statistically significant predictor variable (β = .039, p > .186).
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Research Question 2: Analysis and Results
What is the influence of length of school day on fourth grade student achievement
in Mathematics as measured by the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables?
In an effort to answer this research question, various statistical analyses were run via
SPSS. The first regression that was run via SPSS was a simultaneous regression model
with all ten independent variables included (see Table 19). These variables were selected
based on the research findings of existing literature in the field. The initial simultaneous
multiple regression indicated that the variables with statistically significant beta
coefficients were the following: student attendance, percentage of students eligible for
free and reduced lunch (SES), percentage of students with disabilities, and percentage of
staff with master’s degree or higher. School size was retained for the next regression
because although it was not statistically significant in the preliminary regression model,
p>.109 (see Table 19), it was the next closest variable in significance. Similarly, school
day length (p>.519) was found not to be statistically significant; however, since it is the
target variable of interest, it was retained for the second simultaneous multiple regression.
In the first regression the R square was .438 and the adjusted R squared was .425 (see
Table 18). The variable SES had a VIF of 2.238, which is considered high by some
(Field, 2013; Morgan et al., 2013), and indicated the possibility of multicollinearity issues
with other variables in the model.
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Table 18
Preliminary Grade 4 Math Model Summary

Model R
1
.661a

R
Square
.438

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.425
11.98048

DurbinWatson
2.055

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP, %
Faculty Mobility, Attendance, % Faculty Attendance, % LEP, % Student Mobility, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math

Table 19
Preliminary Grade 4 Math Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

160.902
SES - % ED

% Disabled
w/IEP
% LEP

Attendance
School Size

Statistics

Zerot

Beta

Sig.
-

59.645

2.698

-.278

.031

-.487

-.409

.101

-.155

-.119

.082

-.066

2.560

.547

-.005

.003

-

order Partial Part Tolerance

.007

.000

-.600

-.398

.000

-.016

-.191

.149

-.275

-.069

.202 4.682 .000

.453

-.062

9.013
4.047
1.447

1.606

VIF

.109

-.028

.325
.146
.052

.220 .169
-.077

.058

.447 2.238

.893 1.120

.626 1.599
.697 1.435
.878 1.139
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School Day
Length
% Student
Mobility
% Faculty
Attendance
% Faculty
Mobility
MA Plus

.028

.044

.024

.646 .519

.040

.031 .023

-.040

.083

-.021

-.484 .629

-.319

.007

.325

.001

.023 .982

.209

.001 .001

.856 1.169

.126

.123

.038 1.024 .307

.051

.049 .037

.965 1.036

.114

.041

.106 2.791 .005

.210

.133 .101

.899 1.112

-.023

.017

.956 1.046

.719 1.390

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math

A solution for addressing the potential multicollinearity issue was to run a second
simultaneous multiple regression using only those variables found to be statistically
significant in the preliminary regression run but with the inclusion of school size
(because it was almost a significant predictor) and length of school day (because it was
the target variable of interest). Six predictor variables were retained and four were
deleted.
The Model Summary (see Table 20) for Grade 4 Math shows us that the R Square
of this model is .433 and the Adjusted R square is .425. The adjusted R Square is the
amount of the variance that can be explained in the outcome variable, total Proficient &
Advanced Proficient Gd 4 Math, when all predictors, school day length, MA Plus, school
size, SES - % ED, % disabled w/IEP, and student attendance are taken into consideration.
Thus, this model is predicting 43% of the variance in total Proficient and Advanced
Proficient on the NJ ASK 4 Math. Additionally, Table 21, the Grade 4 Mathematics
ANOVA table, indicates that the regression was statistically significant (F (6,436) =
55.539, p<.001).
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Table 20
Second Simultaneous Multiple Regression for Grade 4 Math Model Summary

Model R
1
.658a

R
Square
.433

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.425
11.97158

DurbinWatson
2.068

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math

Table 21
Second Simultaneous Multiple Regression for Grade 4 Math ANOVA Table

Model
1 Regression
Residual
Total

ANOVAa
Sum of Squares df Mean Square
47758.882
6
62486.927 436
110245.809 442

F

Sig.
7959.814 55.539 .000b
143.319

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math
b. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, SES - % ED

The coefficients table (Table 22) shows that five out of the six predictor variables
that were included in the model are statistically significant. The variables found to be
statistically significant are the following: student attendance (p<.001), percentage of
students eligible for free and reduced-price lunch (SES) (p<.001), percentage of students
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with disabilities (p<.001), percentage of staff with master’s degree or higher (p<.014),
and school size p<.049). Just as in the preliminary simultaneous multiple regression,
school day length (p>.624) was not a statistically significant variable. The coefficients
table also indicates that there are no issues with multicollinearity. The variance inflation
factors (VIF) range from 1.020-1.382. Additionally, the coefficients table also provides
the standardized coefficient, which when squared, can be used to calculate the percent of
the variance that each variable explains in the overall model (see Table 22).
Squaring the standardized beta for each of the significant predictor variables
provides an effect size to determine the amount of variance of the outcome variable that
can be explained by each individual significant predictor variable. In this case, SES was
found to be the strongest contributor to the overall model, explaining 28.83% of the
overall variance in student performance on the Grade 4 Math NJ ASK. The negative beta
(β = -.537, p<.001) indicates that as a school’s free or reduced-price lunch population
increases, the percentage of students Proficient in the school decreases. Attendance was
the next strongest predictor in the model (β = .193, p<.001), accounting for 3.72% of the
total overall explained variance in the model. The positive beta value indicates that as
student attendance increases, so does performance on the NJ ASK 4 Mathematics. The
predictor variable students with disabilities (percentage of students with an IEP) was
found to be the third contributor to the overall model, explaining 2.22% of the overall
variance in student performance on the Grade 4 NJ ASK Math. The negative beta (β = .149, p<.001) indicates that as a school’s students with disabilities population increases,
the percentage of students Proficient on the NJ ASK 4 Math assessment decreases.
Another predictor variable that was found to be statistically significant in this model was
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faculty with a master’s degree or higher. The variable MA+’s positive beta (β = .091,
p<.014) indicates that as a school’s percentage of faculty with a master’s degree or higher
increases, so does performance on the NJ ASK 4 Language Arts Literacy. This predictor
accounts for only .82% of the total overall explained variance in the model. Last, school
size was found to be statistically significant in this model with a negative beta (β = -.072,
p<.049), which indicates that as a school’s enrollment increases, the percentage of
students Proficient in the school decreases.
Table 22
Second Simultaneous Multiple Regression for Grade 4 Math
Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

145.030
SES - %
ED
% Disabled
w/IEP
Attendance
School
Size
School Day
Length
MA Plus

Statistics

Zerot

Beta

51.353

Sig.

order Partial Part Tolerance

VIF

-2.824 .005

-.307

.024

-.537

-.394

.100

2.443

-

-

.000

-.600

-.518

-.149

-3.938 .000

-.016

-.185

.521

.193

4.686 .000

.453

-.006

.003

-.072

-1.970 .049

-.028

.021

.043

.018

.490 .624

.040

.023 .018

.981 1.020

.098

.040

.091

2.460 .014

.210

.117 .089

.960 1.042

12.656

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math

.456
.142

.219 .169
-.094

.071

.723 1.382

.910 1.099
.765 1.307
.973 1.028
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Null Hypothesis 2: No statistically significant relationship exists between school
day length and the Grade 4 Mathematics scores on the 2011 New Jersey Assessment of
Skills and Knowledge when controlling for student, staff, and school variables.
The researcher retains the null hypothesis based on the data analysis and findings
discussed in Chapter IV. In both simultaneous multiple regressions, school day length
was not a statistically significant predictor variable.
Research Question 3: Analysis and Results
What is the influence of length of school day on fifth grade student achievement
in Language Arts Literacy as measured by the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables?
In an effort to answer this research question, various statistical analyses were run
via SPSS. The first regression that was run via SPSS was a simultaneous regression
model with all ten independent variables included (see Table 24). These variables were
selected based on the research findings of existing literature in the field. The initial
simultaneous multiple regression indicated that the variables with statistically significant
beta coefficients were the following: student attendance, percentage of students eligible
for free or reduced-price lunch (SES), percentage of students with disabilities, and
percentage of staff with master’s degree or higher. School size was retained for the next
regression because although it was not statistically significant in the preliminary
regression model, p>.086 (see Table 24), it was the next closest variable in significance.
Similarly, school day length (p>.669) was found not to be statistically significant;
however, since it is the target variable of interest, it was retained for the second
simultaneous multiple regression. In the first regression the R square was .630 and the
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adjusted R squared was .621 (see Table 23). The VIF (variance inflation factors) in the
first regression indicates that there may be some potential multicollinearity issues
because the SES variable was VIF =2.142, which is greater than 2 and might indicate a
multicollinearity issue (Field, 2013; Morgan et al., 2013).
Table 23
Preliminary Grade 5 Language Arts Model Summary

Model R
1
.794a

R
Square
.630

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.621
11.01396

DurbinWatson
1.969

a. Predictors: (Constant), MA Plus, School Size, School Day Length, SES - % ED, % Faculty
Mobility, % Disabled w/IEP, % Faculty Attendance, Attendance, % Student Mobility, % LEP
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 LA

Table 24
Preliminary Grade 5 Language Arts Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

123.475
SES - %
ED
% Disabled
w/IEP
% LEP
Attendance
School Size

Statistics

Zerot

Beta

56.857

Sig. order Partial Part Tolerance

VIF

-2.172 .030

-.474

.029

-.712

-.397

.095

.025

-

-

.000

-.758

-.624

-.132

-4.182 .000

.029

-.200

.077

.012

.331 .741

-.297

.016 .010

.626 1.598

2.162

.514

.146

4.208 .000

.469

.202 .125

.731 1.368

-.005

.003

-.054

-1.718 .086

-.029

16.346

-.084

.486
.124

.051

.467 2.142

.890 1.124

.887 1.128
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School Day
Length
% Student
Mobility
% Faculty
Attendance
% Faculty
Mobility
MA Plus

.017

.041

.013

.427 .669

.047

.021 .013

-.057

.082

-.025

-.694 .488

-.409

-.034

-.069

.304

-.007

-.228 .820

.239

-.011

.034

.120

.009

.284 .777

.058

.014 .008

.949 1.054

.109

.039

.089

2.832 .005

.206

.137 .084

.905 1.105

.021
.007

.947 1.056

.692 1.445

.851 1.175

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 LA

A solution for addressing the potential multicollinearity issue was to run a second
simultaneous multiple regression using only those variables found to be statistically
significant in the preliminary regression run but with the inclusion of School Size
(because it was almost a significant predictor) and length of school day (because it is the
target variable of interest). Six predictor variables were retained and four were deleted.
The Model Summary (see Table 25) for Grade 5 Language Arts shows us that the
R Square of this model is .629 and the Adjusted R square is .624. The adjusted R Square
is the amount of the variance that can be explained in the outcome variable, total
Proficient & Advanced Proficient Gd 5 LAL, when all predictors, school day length, MA
Plus, school size, SES - % ED, % disabled w/IEP, and student attendance are taken into
consideration. Thus, this model is predicting 62% of the variance in total Proficient and
Advanced Proficient on the NJ ASK 5 Language Arts. Additionally, Table 26, the Grade
5 Language Arts ANOVA table, indicates that the regression was statistically significant
(F (6,422) = 119.446, p<.001).
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Table 25
Second Simultaneous Multiple Regression for Grade 5 Language Arts Model Summary

Model R
1
.793a

R
Square
.629

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.624
10.97124

DurbinWatson
1.980

a. Predictors: (Constant), MA Plus, School Size, School Day Length, SES - % ED, % Disabled
w/IEP, Attendance
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 LA

Table 26
Second Simultaneous Multiple Regression for Grade 5 Language Arts ANOVA Table

Model
1 Regression
Residual
Total

ANOVAa
Sum of Squares df Mean Square
86265.001

6

50795.364 422
137060.366 428

F

Sig.
14377.500 119.446 .000b
120.368

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 LA
b. Predictors: (Constant), MA Plus, School Size, School Day Length, SES - % ED, % Disabled
w/IEP, Attendance

The coefficients table (Table 27) shows that four out of the six predictor variables
that were included in the model are statistically significant. The variables found to be
statistically significant areas follows: student attendance (p<.001), percentage of students
eligible for free or reduced-price lunch (SES) (p<.001), percentage of students with
disabilities (p<.001), and percentage of staff with master’s degree or higher (p<.003).
Just as in the first regression, school size (p>.111) and school day length (p>.608) were
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not statistically significant variables. The coefficients table also indicates that there are no
issues with multicollinearity. The variance inflation factors (VIF) range from 1.02-1.310.
Additionally, the coefficients table also provides the standardized coefficient, which
when squared, can be used to calculate the percent of the variance that each variable
explains in the overall model (see Table 27).
Squaring the standardized beta for each of the significant predictor variables
provides an effect size to determine the amount of variance of the outcome variable that
can be explained by each individual significant predictor variable. In this case, SES was
found to be the strongest contributor to the overall model, explaining 50.97% of the
overall variance in student performance on the Grade 5 NJ ASK LAL. The negative beta
(β = -.714, p<.001) indicates that as a school’s free or reduced-price lunch population
increases, the percentage of students Proficient in the school decreases. Attendance was
the next strongest predictor in the model (β = .153, p<.001), accounting for 2.34% of the
total overall explained variance in the model. The positive beta value indicates that as
student attendance increases, so does performance on the NJ ASK 5 Language Arts
Literacy. The predictor variable students with disabilities (percentage of students with an
IEP) was found to be the third contributor to the overall model, explaining 1.76% of the
overall variance in student performance on the Grade 5 NJ ASK LAL. The negative beta
(β = -.133, p<.001) indicates that as a school’s students with disabilities population
increases, the percentage of students Proficient on the NJ ASK 5 LAL assessment
decreases. Another predictor variable that was found to be statistically significant in this
model was faculty with a master’s degree or higher. The variable MA+’s positive beta (β
= .091, p=.003) indicates that as a school’s percentage of faculty with a master’s degree
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or higher increases, so does performance on the NJ ASK 5 Language Arts Literacy. This
predictor only accounts for .82% of the total overall explained variance in the model.

Table 27
Second Simultaneous Multiple Regression for Grade 5 Language Arts
Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model

B

1 (Constant)

Error
-

140.569
SES - %
ED
% Disabled
w/IEP
Attendance
School
Size
School Day
Length
MA Plus

Statistics

Zerot

Beta

48.396

Sig.

order Partial Part Tolerance

VIF

-2.905 .004

-.475

.023

-.714

-.402

.093

2.252

-

-

.000

-.758

-.715

-.133

-4.311 .000

.029

-.205

.491

.153

4.589 .000

.469

-.004

.003

-.048

-1.595 .111

-.029

.021

.040

.015

.514 .608

.047

.025 .015

.980 1.021

.112

.037

.091

3.001 .003

.206

.145 .089

.965 1.036

21.037

.623
.128

.218 .136
-.077

.047

.763 1.310

.916 1.092
.795 1.258
.979 1.021

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 LA

Null Hypothesis 3: No statistically significant relationship exists between school
day length and the Grade 5 Language Arts Literacy scores on the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables.
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The researcher retains the null hypothesis based on the data analysis and findings
discussed in Chapter IV. In both simultaneous multiple regressions, school day length
was not a statistically significant predictor variable.
Research Question 4: Analysis and Results
What is the influence of length of school day on fifth grade student achievement in Mathematics
as measured by the 2011 New Jersey Assessment of Skills and Knowledge when controlling for student,
staff, and school variables?

In an effort to answer this research question, various statistical analyses were run
via SPSS. The first regression that was run via SPSS was a simultaneous regression
model with all ten independent variables included (see Table 29). These variables were
selected based on the research findings of existing literature in the field. The initial
simultaneous multiple regression indicated that the variables with statistically significant
beta coefficients were as follows: student attendance, percentage of students eligible for
free or reduced-price lunch (SES), percentage of students with disabilities, percentage of
staff with master’s degree or higher, and student mobility. This is the first time that
student mobility, during the preliminary simultaneous regression, had a statistically
significant beta coefficient (p<.005). School size was retained for the next regression
because although it was not statistically significant in the preliminary regression model,
p>.089 (see Table 29), it was the next closest variable in significance. Similarly, school
day length (p>.731) was found not to be statistically significant; however, since it is the
target variable of interest, it was retained for the second simultaneous multiple regression.
In the first regression the R square was .464 and the adjusted R squared was .452 (see
Table 28). The variable SES had a VIF of 2.175, which is considered high by some
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(Field, 2013; Morgan et al., 2013) and indicated the possibility of multicollinearity issues
with other variables in the model.
Table 28
Preliminary Grade 5 Math Model Summary

Model
1

R
.681a

Model Summaryb
Adjusted R
Std. Error of
R Square
Square
the Estimate Durbin-Watson
.464
.452
11.74814
1.982

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP, % Faculty
Mobility, Attendance, % Faculty Attendance, % LEP, % Student Mobility, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 MA

Table 29
Preliminary Grade 5 Math Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

80.399
SES - % ED

% Disabled
w/IEP
% LEP

Attendance
School Size

School Day
Length

Statistics

Zerot

Beta

Sig.
-

58.555

1.373

-.287

.031

-.491

-.315

.101

-.118

-.009

.081

-.005

2.389

.533

-.005

.003

-.064

-.015

.044

-.013

-

order Partial Part Tolerance

.170

.000

-.612

-.414

.002

-.001

-.150

-.117 .907

-.219

-.006

.188 4.482 .000

.454

9.357
3.126

-

.333
.111
.004

.213 .160

.089

-.019

-.083

-.345 .731

.027

-.017

1.705

VIF

.061
.012

.460 2.175

.891 1.122

.629 1.589
.720 1.389
.889 1.125

.946 1.057

100

% Student
Mobility
% Faculty
Attendance
% Faculty
Mobility
MA Plus

-.242

.085

-.122

-.478

.318

-.058

.129
.150

-

-

.005

-.416

-.138

.134

.164

-.073

.128

.037 1.012 .312

.045

.049 .036

.950 1.053

.041

.137 3.652 .000

.246

.175 .130

.900 1.111

2.856
1.503

.102
.053

.699 1.430

.855 1.170

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 MA

A solution for addressing the potential multicollinearity issue was to run a
second simultaneous multiple regression using only those variables found to be
statistically significant in the preliminary regression run but with the inclusion of school
size (because it was almost a significant predictor) and length of school day (because it is
the target variable of interest). Seven predictor variables were retained and three were
deleted.
The Model Summary (see Table 30) for Grade 5 Math shows us that the R Square
of this model is .460 and the Adjusted R square is .451. The adjusted R Square is the
amount of the variance that can be explained in the outcome variable, total Proficient &
Advanced Proficient Gd 5 Math, when all predictors, school day length, MA Plus, school
size, SES - % ED, % disabled w/IEP, student attendance, and student mobility are taken
into consideration. Thus, this model is predicting 45% of the variance in total Proficient
and Advanced Proficient on the NJ ASK 5 Math. Additionally, Table 31, the Grade 5
Mathematics ANOVA table, indicates that the regression was statistically significant (F
(7,426) = 51.884, p<.001).
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Table 30
Second Simultaneous Multiple Regression for Grade 5 Math Model Summary

Model R
1
.678a

R
Square
.460

Model Summaryb
Adjusted R
Std. Error of the
Square
Estimate
.451
11.75131

DurbinWatson
1.977

a. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, % Student Mobility, SES - % ED
b. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 MA

Table 31
Second Simultaneous Multiple Regression for Grade 5 Math ANOVA Table

Model
1 Regression
Residual
Total

ANOVAa
Sum of Squares df Mean Square
47758.882
6
62486.927 436
110245.809 442

F

Sig.
7959.814 55.539 .000b
143.319

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 4 Math
b. Predictors: (Constant), MA Plus, School Size, School Day Length, % Disabled w/IEP,
Attendance, SES - % ED

The coefficients table (Table 32) shows that five out of the seven predictor
variables that were included in the model are statistically significant. The variables found
to be statistically significant are the following: student attendance (p<.001), percentage of
students eligible for free or reduced-price lunch (SES) (p<.001), percentage of students
with disabilities (p<.001), percentage of staff with master’s degree or higher (p<.001),

102
and student mobility (p<.007). Just as in the preliminary simultaneous multiple
regression, school day length (p>.832) and school size (p>.136) were not a statistically
significant variables. The coefficients table also indicates that there are no issues with
multicollinearity. The variance inflation factors (VIF) range from 1.021-1.540.
Additionally, the coefficients table also provides the standardized coefficient, which
when squared, can be used to calculate the percent of the variance that each variable
explains in the overall model (see Table 32).
Squaring the standardized beta for each of the significant predictor variables
provides an effect size to determine the amount of variance of the outcome variable that
can be explained by each individual significant predictor variable. In this case, SES was
found to be the strongest contributor to the overall model, explaining 23.91% of the
overall variance in student performance on the Grade 5 NJ ASK Math. The negative beta
(β = -.489, p<.001) indicates that as a school’s free or reduced-price lunch population
increases, the percentage of students Proficient in the school decreases. Attendance was
the next strongest predictor in the model (β = .179, p<.001), accounting for 3.20% of the
total overall explained variance in the model. The positive beta value indicates that as
student attendance increases, so does performance on the NJ ASK 5 Math. The predictor
variable students with disabilities (percentage of students with an IEP) was found to be
the third contributor to the overall model, explaining 1.46% of the overall variance in
student performance on the Grade 5 NJ ASK Math. The negative beta (β = -.121,
p=.001) indicates that as a school’s students with disabilities population increases, the
percentage of students Proficient on the NJ ASK 5 Math assessment decreases. Another
predictor variable that was found to be statistically significant in this model was faculty
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with a master’s degree or higher. The variable MA+’s positive beta (β = .128, p<.001)
indicates that as a school’s percentage of faculty with a master’s degree or higher
increases, so does performance on the NJ ASK 5 Math. This predictor accounts for only
1.63% of the total overall explained variance in the model. Last, in this model, student
mobility was found to be a contributor to the overall model, explaining 1.29% of the
overall variance in student performance on the Grade 5 NJ ASK Math. The negative beta
(β = -.114, p<.007) indicates that as a school’s student mobility increases, the percentage
of students Proficient in the school decreases.
Table 32
Second Simultaneous Multiple Regression for Grade 5 Math
Coefficients Table
Coefficientsa
Unstandardized

Standardized

Coefficients

Coefficients

Collinearity
Correlations

Std.
Model
1 (Constant)

B

Error
-

116.938
SES - %
ED
% Disabled
w/IEP
Attendance
School
Size
School Day
Length
% Student
Mobility
MA Plus

Statistics

Zerot

Beta

51.560

Sig.

order Partial Part Tolerance

VIF

-2.268 .024

-.286

.026

-.489

-.324

.099

2.268

-

.000

-.612

-.473

-.121

-3.258 .001

-.001

-.156

.521

.179

4.354 .000

.454

-.004

.003

-.054

-1.494 .136

-.019

-.072

-.009

.043

-.008

-.212 .832

.027

-.010

-.227

.084

-.114

-2.713 .007

-.416

-.130

.141

.040

.128

3.522 .000

.246

11.073

a. Dependent Variable: Total Proficient & Advanced Proficient Gd 5 MA

.394
.116

.206 .155
.053
.008
.097

.168 .125

.649 1.540

.917 1.090
.754 1.327
.958 1.044

.980 1.021

.718 1.392
.954 1.048
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Null Hypothesis 4: No statistically significant relationship exists between school
day length and the Grade 5 Mathematics scores on the 2011 New Jersey Assessment of
Skills and Knowledge when controlling for student, staff, and school variables.
The researcher retains the null hypothesis based on the data analysis and findings
discussed in Chapter IV. In both simultaneous multiple regressions, school day length
was not a statistically significant predictor variable.
Conclusion
In conclusion, the null hypotheses for all four subsidiary research questions
posited in this paper were retained. The results of this study indicate that no statistically
significant relationship exists between school day length and proficiency percentages on
the NJ ASK 4 and 5 in LAL and Math. Of the variables included in this study,
percentage of students eligible for free and reduced lunch, student attendance, percentage
of students with disabilities, and percentage of staff with master’s degree or higher were
found to be statistically significant predictors of student achievement in all eight
regressions that were conducted. Additionally, school size and student mobility were also
found to be a statistically significant predictors of student achievement when looking at
NJ ASK Math, Grades 4 and 5, respectively. Further discussion and analysis are
included in Chapter V.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS
Introduction
For years educational leaders, as well as local, state, and federal policymakers,
have been calling for education reform. It is the goal of most stakeholders to improve
student achievement and close achievement gaps in all underachieving populations.
Historical and current literature identifies several variables that affect student
achievement. Recently, length of school day has been the focus of reform efforts and
identified by politicians and some policymakers as an essential issue that needs to be
addressed. Politicians all across the land are calling for longer school days and longer
school years. President Barack Obama, former Secretary of Education Arne Duncan, and
New Jersey Governor Chris Christie are just some of the politicians who have called for
more time in school (Brody, 2014; Patall et al., 2010). Many politicians have joined the
extended school day/year initiative and assert that it is a reform initiative that should be
implemented. Although one could assume that an increase in time in school should
translate into increased student learning, the evidence supporting this assumption is
scarce and what little exists is inconclusive. Consequently, it was the intention of the
researcher to explore recent standardized test data for all fourth and fifth grade students in
the state of New Jersey in an effort to add to this body of empirical research.
Purpose
The purpose for this study was to explain the influence of length of school day, if
any, on Grade 4 and 5 student achievement in Language Arts and Mathematics as
measured by the high-stakes New Jersey standardized test entitled New Jersey
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Assessment of Skills and Knowledge (NJ ASK) 2011. Additionally, the study examined
the influence of other student, staff, and school variables such as student mobility, student
attendance, percentage of students eligible for free or reduced-price lunch (SES),
percentage of students with limited English proficiency (LEP), and percentage of students
with disabilities, staff mobility, staff attendance, and percentage of staff with master’s
degree or higher, length of school day, and school size: total enrollment.
Organization of the Chapter
This chapter provides a summary of the study’s findings, expounds upon the
results in comparison to previous research on the topic and attempts to provide evidencebased recommendations for policy and practice, as well as suggestions for future research.
This study adds to the existing literature in the field and provides educational
stakeholders with data that can help make informed decisions. Dewey once said,
“Evidence does not supply us with rules for action but only with hypotheses for
intelligent problem solving, and for making inquiries about our ends in education” (as
cited in Hattie, 2009, p. 147). This chapter not only serves as a summary of findings but
also hopefully provides empirical evidence that may influence both public school policy
and administrative practice.
Research Questions and Answers
The overarching research question that guided this relational, non-experimental,
explanatory, cross-sectional study with quantitative methods was as follows: What is the
influence of length of school day on Grades 4 and 5 proficiency percentages on the
2011 New Jersey Assessment of Skills and Knowledge in Language Arts and
Mathematics when controlling for student, staff, and school variables?
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After running and analyzing two different simultaneous multiple regressions, it
was determined that school day length was not a statistically significant variable in
Grades 4 and 5 on the NJ ASK LAL and Math assessments. Overall, no statistically
significant relationships were found between school day length and NJ ASK scores in
Grades 4 and 5 in Language Arts or Mathematics when controlling for student, staff, and
school variables.
Subsidiary Research Question 1: What is the influence of length of school day
on fourth-grade student achievement in Language Arts Literacy as measured by the 2011
New Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Null Hypothesis 1: No statistically significant relationship exists between length
of school day and the Grade 4 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Answer: Based on the analysis, the null hypothesis for this research question was
retained. No statistically significant relationship exists between length of school day and
the Grade 4 Language Arts scores on the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables.
In order to answer the above research question, a simultaneous multiple
regression was run. The dependent/outcome variable was the 2011 NJ ASK Grade 4
LAL. The ten predictor variables that were included in the initial regression were chosen
based on existing research in the field. The first simultaneous regression model yielded
an R square value of .626. Additionally, the preliminary regression found four of the ten
predictor variables to be statistically significant in this model. Socioeconomic status
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(p<.001), student attendance (p<.001), students with disabilities (p<.001), and staff
credentials (p<.001), were all found to be statistically significant predictors of student
achievement on the NJ ASK 4 LAL. The target variable of interest, length of school day
(p>.173), was found not to be a statistically significant predictor of achievement on the
NJ ASK 4 LAL.
The second simultaneous multiple regression was a reduced model. The new
model yielded an R square of .624. The reduced model simultaneous multiple regression
determined that four of the variables included in this model were statistically significant.
Socioeconomic status contributed to 43.7 % of the variance, followed by student
attendance, percentage of students with an IEP, and staff credentials, contributing 4.41%,
1.44%, and 1.04%, respectively. This reduced model simultaneous multiple regression
did not find the target variable of interest, school day length (β= .039, p>.186), to be a
statistically significant predictor of proficiency on the NJ ASK 4 LAL assessment. This
finding answers the first research question and validates the retention of the first null
hypothesis.
Subsidiary Research Question 2: What is the influence of length of school day
on fourth-grade student achievement in Mathematics as measured by the 2011 New
Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Null Hypothesis 2: No statistically significant relationship exists between length
of school day and the Grade 4 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
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Answer: Based on the analysis, the null hypothesis for this research question was
retained. No statistically significant relationship exists between length of school day and
the Grade 4 Mathematics scores on the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables.
In order to answer the above research question, a simultaneous multiple
regression was run. The dependent/outcome variable was the 2011 NJ ASK Grade 4
Math. The ten predictor variables that were included in the initial regression were chosen
based on existing research in the field. The first simultaneous regression model yielded
an R square value of .438. Additionally, the preliminary regression found four of the ten
predictors variables to be statistically significant in this model. Socioeconomic status
(p<.001), student attendance (p<.001), students with disabilities (p<.001), and staff
credentials (p=.005), were all found to be statistically significant predictors of student
achievement on the NJ ASK 4 Math. The target variable of interest, length of school day
(p>.519), was found not to be a statistically significant predictor of achievement on the
NJ ASK 4 Math.
The second simultaneous multiple regression was a reduced model. The new
model yielded an R square of .433. The reduced model included the four variables that
were found to be statistically significant in the preliminary model, as well as school size
because it was almost a significant predictor and length of school day because it was the
target variable of interest. The reduced model simultaneous multiple regression
determined that five of the variables included in this model were statistically significant.
Socioeconomic status contributed to 28.83% of the variance, followed by student
attendance, percentage of students with an IEP, staff credentials, and school size,
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contributing 3.72%, 2.22%, .82%, and .52%, respectively. This reduced model
simultaneous multiple regression did not find the target variable of interest, school day
length (β = .018, p>.624), to be a statistically significant predictor of proficiency on the
NJ ASK 4 Math assessment. This finding answers the second research question and
validates the retention of the second null hypothesis.
Subsidiary Research Question 3: What is the influence of length of school day
on fifth-grade student achievement in Language Arts Literacy as measured by the 2011
New Jersey Assessment of Skills and Knowledge when controlling for student, staff, and
school variables?
Null Hypothesis 3: No statistically significant relationship exists between length
of school day and the Grade 5 Language Arts scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Answer: Based on the analysis, the null hypothesis for this research question was
retained. No statistically significant relationship exists between length of school day and
the Grade 5 Language Arts scores on the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables.
In order to answer the above research question, a simultaneous multiple
regression was run. The dependent/outcome variable was the 2011 NJ ASK Grade 5
LAL. The ten predictor variables that were included in the initial regression were chosen
based on existing research in the field. The first simultaneous regression model yielded
an R square value of .630. Additionally, the preliminary regression found four of the ten
predictors variables to be statistically significant in this model. Socioeconomic status
(p<.001), student attendance (p<.001), students with disabilities (p<.001), and staff
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credentials (p=.005) were all found to be statistically significant predictors of student
achievement on the NJ ASK 5 LAL. The target variable of interest, length of school day
(p>.669), was found not to be a statistically significant predictor of achievement on the
NJ ASK 5 LAL.
The second simultaneous multiple regression was a reduced model. The new
model yielded an R square of .629. The reduced model simultaneous multiple regression
determined that four of the variables included in this model were statistically significant.
Socioeconomic status contributed to 50.97% of the variance, followed by student
attendance, percentage of students with an IEP, and staff credentials, contributing 2.34%,
1.76%, and .82%, respectively. This reduced model simultaneous multiple regression did
not find the target variable of interest, school day length (β =.015, p>.514), to be a
statistically significant predictor of proficiency on the NJ ASK 5 LAL assessment. This
finding answers the third research question and validates the retention of the third null
hypothesis.
Subsidiary Research Question 4: What is the influence of length of school day
on fifth-grade student achievement in Mathematics as measured by the 2011 New Jersey
Assessment of Skills and Knowledge when controlling for student, staff, and school
variables?
Null Hypothesis 4: No statistically significant relationship exists between length
of school day and the Grade 5 Mathematics scores on the 2011 New Jersey Assessment
of Skills and Knowledge when controlling for student, staff, and school variables.
Answer: Based on the analysis, the null hypothesis for this research question was
retained. No statistically significant relationship exists between length of school day and
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the Grade 5 Mathematics scores on the 2011 New Jersey Assessment of Skills and
Knowledge when controlling for student, staff, and school variables.
In order to answer the above research question, a simultaneous multiple
regression was run. The dependent/outcome variable was the 2011 NJ ASK Grade 5
Math. The ten predictor variables that were included in the initial regression were chosen
based on existing research in the field. The first simultaneous regression model yielded
an R square value of .464. Additionally, the preliminary regression found five of the ten
predictors variables to be statistically significant in this model. Socioeconomic status
(p<.001), student attendance (p<.001), students with disabilities (p=.002), staff
credentials (p<.001), and student mobility (p=.005) were all found to be statistically
significant predictors of student achievement on the NJ ASK 5 Math. The target variable
of interest, length of school day (p>.731), was found not to be a statistically significant
predictor of achievement on the NJ ASK 5 Math.
The second simultaneous multiple regression was a reduced model. The new
model yielded an R square of .460. The reduced model simultaneous multiple regression
determined that five of the variables included in this model were statistically significant.
Socioeconomic status contributed to 23.91% of the variance, followed by student
attendance, percentage of students with an IEP, staff credentials, and student mobility,
contributing 3.20%, 1.46%, 1.63% and 1.29%, respectively. This reduced model
simultaneous multiple regression did not find the target variable of interest, school day
length (β = -.008, p>.832), to be a statistically significant predictor of proficiency on the
NJ ASK 5 Math assessment. This finding answers the fourth research question and
validates the retention of the fourth null hypothesis.
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Discussion
Much of the literature on length of school day and its influence on student
achievement are inconclusive and empirical studies are scarce. For example, in a review
of literature that focused on class time and student learning (2005-2012), Joyner and
Molina (2012) summarize, “The impact of class time lengths on student achievement
appears to be a complex issue with no definitive answers. A major theme across many of
the studies reviewed is that the amount of instructional time is not so important as how
that time is spent.” Additionally, in Patall, Cooper, and Allan’s (2010) systematic review
of the literature (1985-2009), the researchers call for more research on the topic. They
explained that the studies they reviewed had weak research designs, thus are inadequate
for making strong causal inferences. Moreover, Patall et al. (2010) conclude that longterm and cumulative effects have yet to be determined.
In an attempt to answer the call for more research that focused on length of
school day, Sammarone (2014) and deAngelis (2014) conducted cross-sectional,
correlational, explanatory studies aimed to explain the influence of length of school day
on student achievement; Sammarone’s study focused on Grades 6, 7, and 8 and
deAngelis’ study explored Grade 11 HSPA scores.
Sammarone (2014) studied length of school day and its influence on Grades 6, 7,
and 8 NJ ASK Language Arts Literacy and Math scores. Sammarone (2014) found the
variable, length of school day, to be statistically significant; however, the R-squared
contribution of this variable was minimal, ranging from 0.2% to 1.2% in all six models
included in the study. Moreover, Sammarone (2014) concluded that school day length
had a minimal influence on the NJ ASK 6, 7, and 8 in Mathematics and Language Arts
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test scores. Consistent with this study, Sammarone (2014) found socioeconomic status
(SES) to be the strongest predictor of proficiency on the NJ ASK in Grades 6, 7, and 8 in
LAL and Math.
deAngelis (2014) also looked at length of school day and its influence on student
achievement; however, that study’s dependent variable was Grade 11 NJ HSPA scores.
deAngelis’ study concluded that the predictor variable, length of school day, did not have
a statistically significant relationship with the dependent variable, NJ HSPA 11 in
Language Arts proficiency percentages and accounted for only 1.8% of the variance in
Mathematics. Consistent with the findings of Sammarone as well as this study, deAnglis’
analysis revealed that socioeconomic status (SES) was the stronger predictor of NJ HSPA
proficiency in LAL and Mathematics.
Inspired by the work of deAngelis (2014) and Sammarone (2014), this study adds
to the literature by focusing on elementary student achievement and how it is influenced
by length of school day. This study found no statistically significant relationship between
school day length and student achievement in Grades 4 or 5 in Language Arts Literacy or
Mathematics. The findings of this study are somewhat consistent with the other two New
Jersey studies; however, this study found no statistically significant relationship, whereas
the other studies found length of school day to have a small statistically significant
relationship with the outcome variable. Furthermore, all three studies concluded that
socioeconomic status (SES) was by far the strongest predictor of student achievement,
which is consistent with existing literature (Abrams & Kong, 2012; Coleman et al., 1966;
Graziano, 2012; Lytton & Pyryt, 1998; Tienken, 2012a). In addition, all three studies
found student attendance to be a statistically significant predictor, which is also supported
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by current literature (Balfanz, & Byrnes, 2006, 2012; Gottfried, 2010). Gottfried (2010),
for example, asserts that there is positive relationship between student attendance and
achievement. Moreover, the Center for Education Statistics (2009) reminds us that
attendance matters and every school day counts. Teacher effectiveness is said to be the
strongest school-based factor of student achievement; however, a student cannot learn
from their teacher if they are not in school.
In regard to teachers and their influence on achievement, this study found
teachers with a master’s degree or higher to be a statistically significant predictor of
student achievement in Grades 4 and 5 on the NJ ASK in Mathematics and Language
Arts. This is an interesting finding for it adds to the current body of literature that
focuses on teachers’ credentials as a predictor variable and their influence on student
achievement. Although research on this topic has been mixed, there are several studies
that conclude that teacher credentials have a positive influence on student achievement.
Michel (2004), for example, found the variable MA Plus to be a statistically significant
predictor of student achievement on the NJ ASK 4 in LAL and Mathematics. One could
assume that the better educated a teacher is, the better his or her instruction is likely to be.
Specifically, teachers with higher degrees in their subject matter tend to have higher
achieving students (Goldhaber & Brewer, 1997; Johnson, 2000). Moreover, teachers
with higher subject-specific degrees, such as a master’s degree in English, math, or
science, have students that outperform their peers (Goldhaber & Brewer, 1997; Johnson,
2000; Wenglisky, 2000).
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Recommendations for Administrative Policy and Practice
This study found no statistically significant relationships between school day
length and student achievement in Grades 4 or 5 in Language Arts Literacy or
Mathematics. Although lengthening the school day is a reform initiative that is regularly
being suggested by bureaucrats and policymakers, the empirical evidence to support this
endeavor is not only scant, but what results do exist are mixed. In regard to increased
time in school, it is imperative that administrators and legislators understand and examine
all the financial, as well as non-financial, costs associated with this reform initiative.
According to one estimate, lengthening the school year by one day would cost states
between $2.3-$121.4 million dollars (Aronson, Zimmerman, & Carlos, 1998). Beyond
the financial costs, some argue that there are social and emotional costs as well. Teacher,
student, and administrator burnout may occur, as well as increased dropout rates and less
time for extracurricular and family activities (Funkhouser et al., 1995; Karweit, 1985;
Levin, 1984). Although a longer school day and/or year is often touted as a strategy to
increase student learning and close achievement gaps, there is no consistent body of
evidence to validate that claim. In fact, the exorbitant amount of money that it would
cost to extend time in school could be used to improve teacher effectiveness, increase
student attendance, and focus on at-risk populations, such as students with disabilities and
students coming from economically disadvantaged homes.
Literature in the field consistently reports that socioeconomic status is the number
one influence on student achievement (Abrams & Kong, 2012; Coleman et al., 1966;
Graziano, 2012; Lytton & Pyryt, 1998; Tienken, 2012a). The findings of this study are
consistent with this body of literature. It is also now common knowledge in the field that
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teacher effectiveness is the number one school-based factor that influences student
achievement (Darling-Hammond, 2000; Sanders, & Rivers, 1996). Teacher quality is
said to have more impact on student success than any other school-based variable. Of
school-based factors, teacher effectiveness has the most significant influence on student
learning (Jensen; 2009; Rivkins, Hanushek, & Kain, 2005). The variable percentage of
teachers who hold a master’s degree or higher (MA+) was found to be a statistically
significant predictor of student achievement in this study. Implications and
recommendations for policy and practice have been inspired by the findings of this study.
This study found that socioeconomic status (SES) is the strongest predictor of
student Mathematics and Language Arts achievement in Grades 4 and 5, as measured by
the NJ ASK LAL and Mathematics assessment, which is consistent with a majority of the
current literature base. There is no doubt that socioeconomic status and the inequities that
exist in education have been addressed through the years with programs and legislation
such as Title I, No Child Left Behind (NCLB), and most recently Race to the Top;
however, gaps and disparities still exist. Effective programs and policies should be
implemented to support students and families who are living in poverty and go beyond
giving money to schools with a high percentage of low socioeconomic students. Tienken
(2012b) points out, “there is at least 45 years of empirical research that documents the
connection between poverty and ultimate student achievement as measured by
standardized tests” (p. 5). With this said, administrators and legislators should take heed
from empirical research and address the most important factor in our schools, poverty
(Tienken, 2012b). School and government leaders should thoroughly understand
socioeconomic status and its effect on student achievement. It is not just about the

118
money; students from low socioeconomic families are faced with challenges such as poor
nutrition, chronic illnesses, stressful family lives, and lack of educational resources, as
well as necessities like food, clothing, and shelter (APA, 2016). Additionally, research
has found that students from low socioeconomic families have increased absences, higher
student mobility, higher dropout rates, and lower initial reading competencies, not to
mention a higher percentage of teacher mobility (Wyner, Bridgeland, & Diiulio, 2009).
More effective policies should be in place that ensure equity in education and
acknowledge the achievement gap that exists among this population. There have been a
variety of policies implemented in an effort to address inequities that exist in education;
however, the policies are neither effective nor have closed the achievement gap that
exists. Students from low socioeconomic families should not have to attend failing
schools or have less experienced, less effective teachers. The best-qualified teachers tend
to leave schools in low socioeconomic communities due to tremendous stress and
challenges associated with that specific population (Muijs, Harris, Chapman, Stoll, &
Russ, 2004). Teacher mobility among low socioeconomic schools should be monitored
and reduced. Students from low socioeconomic families have enough hurdles and
stresses to overcome; ineffective teachers should not be something they have to overcome
as well. One way to combat teacher mobility and encourage the retention of highly
effective teachers in low socioeconomic schools would be to provide teachers with
incentives and/or increased pay. According to Aikens and Barbarin (2008), school
conditions contribute more to socioeconomic differences and achievement gaps than
family characteristics. Therefore, rewarding teachers who teach in our most challenging
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schools could be one initiative to help reduce teacher mobility in low SES schools and
attract teachers to these communities.
In addition to hiring and retaining highly qualified, highly effective teachers,
programs should be in place to help families in low socioeconomic communities
understand the importance of literacy, student attendance, and parental involvement.
Schools should provide low socioeconomic families with parent centers that provide
adult learning opportunities where parents can utilize the Internet and other resources to
encourage communication and participation. Parents and guardians should be educated
about the importance of student attendance and its positive effect on student achievement.
This study found student attendance to be a statistically significant predictor of student
achievement on the NJ ASK 4 and 5 in LAL and Math. With this said, in conjunction
with the large body of research on the topic, attendance incentive programs should be
implemented to encourage student attendance.
All schools, but especially schools with high percentages of low socioeconomic
families, need to create a climate and culture that values education, literacy, and parental
involvement. Teaching and learning in low-SES neighborhood schools is extremely
challenging; however, Muijs et al. (2004) assert that the following factors have been
found to improve the quality of schools in low-SES neighborhoods: “a focus on teaching
and learning, leadership, creating an information-rich environment, creating a positive
school culture, building a learning community, continuous professional development,
involving parents, external support and resources” (p. 149). There is a large body of
literature that focuses on the importance of school climate and culture and its positive
effect on student learning. In fact, research has also found that a positive school
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environment decreases disengagement and lessens the negative impact of socioeconomic
status on student achievement (Astor, Benbenisty, & Estrada, 2009). Strong leadership
that creates a positive, information-rich, community-based learning environment that
values education and student learning is another way to mitigate the negative influence
SES has on student success.
Teacher quality is a variable that research has found to be the number one factor
that affects student achievement (Darling-Hammond, 2000; McCaffrey, Lockwood,
Koretz, & Hamilton, 2003; Sanders & Rivers, 1996; Wenglinsky, 2002; Wright, Horn, &
Sanders, 1997). One of the main focuses of education should be on teacher effectiveness
as opposed to the length of the school day. Quality of education is paramount in terms of
student learning and academic success. Although many people are calling for more time
in school, current research does not appear to support this claim. If one wants to address
time in school, quality of instructional time would be a better focus because it accounts
for time on task and student learning, not just time in a building. This study found four
variables to be statistically significant in Grades 4 and 5 achievement on the NJ ASK
assessment in LAL and Math, socioeconomic status, percentage of students with an IEP,
student attendance, and percentage of teachers with a master’s degree or higher.
Instructional time and teacher effectiveness are two variables that should be
addressed in regard to practice and increased student achievement. It has been suggested
that one way to increase teacher effectiveness is to increase collaboration and collegiality.
One way to increase collegiality is through the structured collaboration of professional
learning communities (PLC) (Graham, 2007). Moreover, according to Dufour (2004),
“The professional learning community model represents an organizational approach that
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emphasizes faculty commitment to a mission of ensuring student learning, high levels of
collaboration, and regular reflection on student and school data” (as cited in Graham,
2007, p. 2).
Another factor that influences teacher effectiveness is teacher preparation. The
National Council for Accreditation of Teacher Education (NCATE) (2014) asserts,
“Research indicates that teacher preparation/knowledge of teaching and learning, subject
matter knowledge, experience, and the combined set of qualifications measured by
teacher licensure are all leading factors in teacher effectiveness.” NCATE (2014) affirms
that high quality teacher preparation produces increased student achievement. This study
found that the percentage of teachers who hold a master’s degree or higher in a school is
a statistically significant predictor of student achievement. This finding suggests that it is
important that schools and districts invest in their teachers and their quest for advanced
degrees. Programs and policies should be in place to encourage teachers to attain higher
degrees. Incentives should be given for teachers to pursue advanced degrees, and school
leaders should help facilitate the initiative.
According to the New Jersey Department of Education (2012), the length of
school day is “the amount of time a school is in session for a typical student on a normal
school day” as opposed to instructional time, which is “the amount of time per day that a
typical student is engaged in instructional activities under the supervision of a certified
teacher.” Instead of politicians calling for more time in school, if time is the target
variable, policy and practice initiatives should focus on instructional time, not length of
school day. In regard to instructional time and student achievement, Tramaglini (2010)
states, “Instructional time is a scarce resource that is an important condition for learning
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and regardless of student ability or wealth factor, without adequate time, teachers cannot
expose students to content that is necessary for student achievement” (p. 31).
Time in school is an issue that is pervasive among politicians and education
leaders. Many advocates feel that more time in school will close achievement gaps and
lead to increased learning. This study, however, did not validate these claims. This study
found no statistically significant relationship between length of school day and student
achievement in Grades 4 and 5 as measured by the NJ ASK LAL and Mathematics
assessments. This study found that socioeconomic status is the most significant
predictor of student achievement. The results of this study, in conjunction with current
research and other studies of its kind, can be used to help guide policymakers and
educational leaders. The focus should be on how time in the classroom is spent as
opposed to simply adding more time to the day.
Recommendations for Future Research
This study explored the relationship between length of school day and elementary
student achievement as measured by the NJ ASK 4 and 5 in LAL and Math. This
particular study did not find a statistically significant relationship between length of
school day and student achievement in Grades 4 and 5 in the state of New Jersey;
however, similar studies need to be implemented across states in an effort to contribute
additional empirical evidence on this subject in order to determine the efficacy of
increased school day length. Time is an invaluable resource; more research is needed to
explore this heavily debated, controversial reform initiative. Research should be
conducted specifically comparing and contrasting student achievement as it relates to
instructional time and school day length. Additionally, research should be conducted in
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New Jersey focusing on the relationship between District Factor Group classification and
instructional time. Studies that focus on teacher effectiveness and instructional time
would also be beneficial to all educational stakeholders. Suggested future research may
include, but is not limited to, the following:


Design a study that focuses on early childhood students and the influence of
the length of school day in the state of New Jersey.



Conduct a similar study in other states in an effort to compare and contrast the
results.



Recreate this study but use instructional time (in minutes) as the target
variable of interest in place of length of school day.



Design longitudinal study in which the interaction between length of the
school day and academic achievement is explored.



Conduct a longitudinal study that focuses on the length of school day,
controlling for socioeconomic status based on some type of tiered structure
similar to New Jersey’s District Factor Group classifications.



Attempt to implement a randomized design methodology using school as the
unit of analysis and level of measurement in a large urban school district to
determine the true effect size of length of school day on student achievement.



Create a comparative study between schools based on NJDOE’s “peer
grouping” that looks at the differences in student efficacy (i.e., achievement,
attendance, graduation rate, suspension rate, etc.) based on length of school
day.

124


Recreate this study; however, include student LAL performance as an
independent/predictor control variable in the analyses when student
Mathematics performance is the dependent/outcome variable.
Conclusion

The results from this study suggest that there is no statistically significant
relationship between school day length and elementary student achievement in
Mathematics and Language Arts Literacy in the state of New Jersey as measured by the
NJ ASK 4 and 5 in Language Arts Literacy and Mathematics. New initiatives, reform
efforts, programs, policies, and practice should focus on other factors that influence
student achievement, such as SES, attendance, and teacher credentials. It is the goal of
most educational stakeholders to increase student achievement and close achievement
gaps. In order to do so, current research suggests that the attention should be on
addressing the issues associated with low socioeconomic status as well as teacher quality
and effectiveness. Moreover, if more time in school is needed and/or desired, the focus
should be on the effective and efficient use of instructional time by the classroom teacher.
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Appendix A: DFG Descriptive Statistics (Frequencies Variable DFG)

Grade 4: LAL
District Factor Group
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

A

98

22.1

22.1

22.1

B

70

15.8

15.8

37.9

CD

61

13.8

13.8

51.7

DE

80

18.1

18.1

69.8

FG

54

12.2

12.2

81.9

GH

55

12.4

12.4

94.4

I

23

5.2

5.2

99.5

J

2

.5

.5

100.0

443

100.0

100.0

Total

Grade 4: Math
District Factor Group
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

A

98

22.1

22.1

22.1

B

70

15.8

15.8

37.9

CD

61

13.8

13.8

51.7

DE

80

18.1

18.1

69.8

FG

54

12.2

12.2

81.9

GH

55

12.4

12.4

94.4

I

25

5.6

5.6

100.0

443

100.0

100.0

Total

142

Grade 5: LAL
District Factor Group
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

A

92

21.4

21.4

21.4

B

73

17.0

17.0

38.5

CD

57

13.3

13.3

51.7

DE

79

18.4

18.4

70.2

FG

52

12.1

12.1

82.3

GH

51

11.9

11.9

94.2

I

22

5.1

5.1

99.3

J

3

.7

.7

100.0

429

100.0

100.0

Total

Grade 5: Math
District Factor Group
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

A

97

22.4

22.4

22.4

B

73

16.8

16.8

39.2

CD

57

13.1

13.1

52.3

DE

79

18.2

18.2

70.5

FG

52

12.0

12.0

82.5

GH

51

11.8

11.8

94.2

I

22

5.1

5.1

99.3

J

3

.7

.7

100.0

434

100.0

100.0

Total

